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(57)Abstract: 

PURPOSE: To obtain a ring-opening 
catalyst comprising a specific tungsten- 
imido compound and an activator 
compound, which catalyzes the 
polymerization of strained ring non- 
conjugated polycyclic cycloolefins until the tr\ W *\ r 
level of the residual monomer is lowered. W.U** 1 ..) X*,, (OR h • Lr 
CONSTITUTION: A catalytic system for 

ring-opening metathesis polymerization of c*.. 
strained ring non-conjugated polycyclic cji 
cycloolefins (especifically ^ 
dicyclopentadiene) which is a catalyst < 
composition comprising (A) the tungsten- ^ 
imido compound of the formula (wherein x ^ 
is 0 to 4; y is 0 or 1; R1 and R2 are each 1-8C alkyl, 12-18C phenyl- TO 
substituted phenyl, 7-20C phenylalkyl or the like; X is Br or CI; L is a in 
donor ligand such as diethyl ether, pyridine or the like), (B) an activatoO 
(e g tri-n-butyltin hydride, tri-octyltin hydride) and, if required, a O 
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stabilizer and a rate controlling agent. This catalyst composition is used 
in an amount which enables the ratio of cycloolefin to A to be from 
500:1 to 15,000:1 and the ratio of A to B to be from 1:1 to 1:8 on a 
molar basis. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1h the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the catalyst constituent which consists of the tungsten 
compound and activator for the polymerization of the ring disconjugation 
polycyclic type cycloolefin monomer which received at least one strain 
A tungsten compound is a formula. W(NR1) X4-x (OR2) x-Ly It is a 
tungsten-imide compound. 1, 2, 3, 4;y=0 or 1;R1, and R2 among [ x= 0 ] a 
formula Alkyl, In phenyl, phenyl permutation phenyl, and a phenyl alkyl 
list, alkyl, Are chosen out of the halogenation derivative of phenyl, 
phenyl permutation phenyl, and a phenyl alkyl group, and;X=Br, or CI and 
L are a donor ligand, and, in the; aforementioned alkyl group, the; 
aforementioned phenyl permutation phenyl group contains the carbon 
atom of 12-18 including 1-8 carbon atoms. And said phenyl alkyl group 
is a catalyst constituent characterized by including the carbon atom of 
7-20. 

[Claim 2] Furthermore, the catalyst constituent according to claim 1 
characterized by choosing a donor ligand from diethylether, ethylene 
glycol wood ether, triethylene glycol wood ether, 2-methoxy ethyl ether, 
tetraethylene glycol wood ether, a tetrahydrofuran, an acetonitrile, a 
benzonitrile, a pyridine, pyrazine, and quinuclidine. 
[Claim 3] Furthermore, claim 1 characterized with at least one Lewis 
base stabilizer compound or the catalyst constituent of two given in any 
1 term. 

[Claim 4] Furthermore, the catalyst constituent according to claim 3 
characterized by choosing a stabilizer from the butyl-ized resultants and 
those mixture of diethylether, ethylene glycol wood ether, 2-methoxy 
ethyl ether, triethylene glycol wood ether, tetraethylene glycol wood 
ether, a benzonitrile, an acetonitrile, a tetrahydrofuran, a mono-phenol, a 
bisphenol, polyphenol and p-cresol, and a dicyclopentadiene. 
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[Claim 5] Furthermore, a pyridine, pyrazine, tributyl phosphite, a triethyl 
phosphine, Tributyl phosphine, tri-cyclohexyl phosphine, triphenyl 
phosphine, Methyl diphenylphosphine, a dimethylphenyl phosphine, 
triethyl phosphite, Triisopropyl phosphite, an ethyl diphenyl phospho 
night, triphenyl phosphite, A triisopropyl phosphine, trimethyl phosphite, 
a tree tert-butyl phosphine, A diethyl phenyl phospho night and the 
catalyst constituent of claim 1-4 given in any 1 term characterized by at 
least one rate modifier chosen from tribenzylphosphine. [Claim 6] 
Furthermore, the catalyst constituent of claim 1-5 characterized by an 
activator being a tree n-butyl tin hydride given in any 1 term. 
[Claim 7] Furthermore, the catalyst constituent of claim 1 -6 
characterized by an activator being a trioctyl tin hydride given in any 1 
term. 

[Claim 8] Furthermore, a tungsten-imide compound is a formula. W(NPh) 
(OC6H3-2, 6-CI2)2CI2 Catalyst constituent of claim 1-7 characterized 
by having given in any 1 term. 

[Claim 9] Furthermore, a tungsten-imide compound is a formula. W(NPh) 
(OC3 (CH3)) 4 Catalyst constituent of claim 1-8 characterized by having 
given in any 1 term. 

[Claim 10] Use of the catalyst constituent of claim 1-9 for the 
metathesis polymerization of the ring disconjugation polycyclic type 
cycloolefin which received at least one strain given in any 1 term. 
[Claim 11] Use of the catalyst constituent of claim 1-9 for the 
metathesis polymerization of the ring disconjugation polycyclic type 
cycloolefin which received at least one strain characterized by choosing 
a cycloolefin from the alkylation derivatives and those mixture of the 
trimer of a dicyclopentadiene and a cyclopentadiene, higher-class 
cyclopentadiene oligomer, norbornene, norbornadiene, 4-alkylidene 
norbornene, dimethano hexahydro naphthalene, dimethano 
octahydronaphthalene, and said cycloolefin given in any 1 term. 
[Claim 1 2] Use of the catalyst constituent of claim 1 -9 for the 
metathesis polymerization of a ring disconjugation [ which received at 
least one strain characterized by a ratio / as opposed to / a ratio / as 
opposed to a tungsten / of a cycloolefin /-imide compound at mol 
criteria / is from 500:1 to 15,000:1, and / the activator of a tungsten- 
imide compound / being from 1:1 to 1:8 ] polycyclic type cycloolefin 
given in any 1 term. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] This invention relates to the catalyst system for the ring opening 
methathesis of a polycyclic type cycloolefin, especially a 
dicyclopentadiene. 

[0002] It is indicating that a tungsten and a molybdenum imide- 
alkylidene complex (M=Mo or W), M(NAr) (CHR) (OR) 2 [ for example, ], 
can use the latest publication as an object for ring breakage metathesis 
catalytic reaction which generates a linear polymer and polyacethylene 
as a result. M(NAr) (CHR) (OR) 2 sort attracts attention as a catalyst 
with very high activity in these cases. Schrock etc. J.Am.Chem.Soc.1 10, 
stoichiometric tungsten complex of some [ 1423 (1988) ] W(OR') 2 
(=CHR") (NAr') is described. Inside of said formula OR' An alkoxide (for 
example, OCMe3), thiophenyl alkyl (for example, SC6H3-2, 6-i-Pr2), It is 
chosen out of a phenoxide (for example, OC6H3-2, 6-i-Pr2) and a fluoro 
alkoxide (for example, OC3 (OF3)), and Ar' is aromatic series ring [ which 
was permuted ], 2 [ for example, ], and 6-diisopropylphenyl or 2, and 6- 
dimethylphenyl. Some approaches for manufacture of a tungsten-imide- 
alkylidene complex are shown before. However, all these approaches 
were what manufactures such an alkylidene complex independently, 
before adding to a monomer. For example, W (manufacture of the 
beginning of CHC(CH3)3(NAr) (OC3 (CH3)) 2 (Arin formula = 2, 6- 
diisopropylphenyl) was attained by making W(CHC3 (CH3)) (NAr) (dme) 
CI2 (the inside dme of a formula being dimethoxyethane) react with 2Eq 
lithium-tert-butoxide.) W(CHC3 (CH3)) (NAr) (dme) CI2 Schaverian etc. 
Journal et the American Chemical Society, 1986, 108, and 2771-2773 It 
manufactured by five described staircase reactions. 
[0003] The old complex was not used for polymer composition which 
uses 2 (or more than it) component system [ as / in reaction injection 
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molding (RIM) ]. 

[0004] At least one strain The catalyst constituent of this invention 
which consists of the tungsten compound and activator for the received 
polymerization of a ring disconjugation polycyclic type cycloolefin 
monomer (Strained ring nonconjugated polycyclic cycloolefin monomer) 
A tungsten compound is a formula. W(NR1) X4-x (OR2) x-Ly It is a 
tungsten-imide compound. 1, 2, 3, 4;y=0 or 1;R1, and R2 among [ x= 0 ] a 
formula Alkyl, Phenyl, phenyl permutation phenyl, phenyl alkyl, or alkyl, 
Are chosen out of the halogenation derivative of phenyl, phenyl 
permutation phenyl, or a phenyl alkyl group, and;X=Br, or CI and L are a 
donor ligand, and, in the; aforementioned alkyl group, the; aforementioned 
phenyl permutation phenyl group contains the carbon atom of 12-18 
including 1 -8 carbon atoms. And it is characterized by said phenyl alkyl 
group containing the carbon atom of 7-20. 
[0005] The tungsten-imide alkylidene of this invention can be 
manufactured at the place used in order to obtain the catalyst 
constituent to which the polymerization of the ring polycyclic type 
cycloolefin which received the strain is carried out until a residual 
monomer becomes very low level. 

[0006] The alkylation derivatives and those mixture of the trimer of the 
ring disconjugation polycyclic type cycloolefin (DCPD), for example, a 
dicyclopentadiene, which received the strain of metathesis 
polymerization nature, and a cyclopentadiene, higher-class 
cyclopentadiene oligomer, norbornene, norbornadiene, 4-alkylidene 
norbornene, dimethano hexahydro naphthalene, dimethano 
octahydronaphthalene, and said cycloolefin can obtain a polymer by high 
yield by the bulk polymerization by using the tungsten-imide compound 
of this invention. These tungsten-imide compounds can be used also for 
the solution polymerization of the cycloolefin which received the strain, 
one of monomers with the ring hydrocarbon which a desirable ring type 
monomer is a dicyclopentadiene (DCPD), or received a 
dicyclopentadiene and other strains — 1-99-mol % — a 
dicyclopentadiene is the mixture of a 75-99-mol % of a ratio preferably. 
[0007] The typical examples of the alkyl group used for the tungsten- 
imide compound of this invention are methyl, ethyl, isopropyl, hexyl, tert- 
butyl, and a tert-octyl radical. The typical examples of a phenyl 
permutation phenyl group are 2 and 6-diphenyl phenylene and 2-phenyl 
phenylene group. The typical example of a phenyl alkyl group is a tolyl, 
benzyl, tolyl phenylmethyl, 2, 6-diheptyl phenyl, 2, 6-diisopropylphenyl, 2 
and 4, 6-trimethyl phenyl and 2, and 6-G tert-buthylphenyl radical. The 
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typical examples of the halogenation derivative of an alkyl group are 
trifluoro-tert-butyl (CH3C), i.e., (CF3(CH3)2C), hexa BUROMO-tert- 
butyl, 2 [ i.e., (CBr3), ], perfluoro — tert-butyl, TORIKURORO methyl, and 
hexa chloro isopropyl, i.e., (CCI3), 2C. The typical examples of a 
halogenation phenyl group are pentafluorophenyl, 2, 6-dichlorophenyl, 2, 
and 6-dibromo phenyl and 4-iodine phenyl group. The typical example of 
a halogenation phenyl permutation phenyl group is 2 and 6-G (6- 
chlorophenyl) phenylene and 2, and 6-G (2, 6-difluoro phenyl) phenylene. 
The typical example of a halogenation phenyl alkyl group is screw- 
trifluoromethyl trifluoromethyl tolyl, 4-chloro -2, 6-dimethylphenyl and 2, 
and 6-G (tribromomethyl) phenyl. Typical donor ligands are diethylether, 
ethylene glycol wood ether, triethylene glycol wood ether, 2-methoxy 
ethyl ether, tetraethylene glycol wood ether, a tetrahydrofuran, an 
acetonitrile, a benzonitrile, a pyridine, villa gin, and quinuclidine. 
[0008] The phenyl ring of the upper formula can be mono-permuted by 
2, 3, or the 4th place. In a JI permutation phenyl ring, a substituent can 
be 2, 6; 2, 5; 2, 4;, the 2 or 3rd place or 3, 4; 3, 5;, or the 3 or 6th place, 
or [ that a substituent is the same ] — or it can be a different radical, 
the Tori permutation phenyl ring — setting — a substituent — 2, 3, and 
4; — 2, 3, and 5; — 2, 3, and 6; — or [ that can be 3, 4, 5; and 2, and the 
4 or 5th place, and a substituent is the same ] — or it can be a different 
radical, or [ that two tetra-permutation structures of a phenyl ring have 
a substituent in 2, 3, 4, 5 or 2 and 3, and the 4 or 6th place, and a 
substituent is the same in this case ] — or it can differ. 
[0009] Various activator compounds can be used in order to carry out 
the polymerization of the ring polycyclic type cycloolefin which was 
made to act together with an above-mentioned tungsten-imide 
compound, and received the strain. The mixture of more activator 
compounds than two or it may make the polymerization conditions much 
more more desirable than a single activator compound under a certain 
conditions, and a much more desirable polymer property. However, a 
single activator compound is enough. The suitable activator compound 
which can be used for operation of this invention contains 
trialkylaluminium, halogenation dialkyl aluminum, dihalogen-ized 
alkylaluminum, dialkyl (alkoxy) aluminum, alkyl halide (alkoxy) aluminum, 
dialkyl zinc, diaryl zinc, an alkyl silane (RSiH3, R2SiH2, and R3SiH), 
tetra-alkyltin, a trialkyltin hydride, a dialkyl tin dihydrido, and a thoria 
reel tin hydride. The specific example of an activator contains ethyl 
aluminum dichloride, a diethylaluminium chloride, triethylaluminum, 
diethylzinc, dibutyl zinc, ethyl-n-propoxy aluminum chloride, diphenyl 
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zinc, a tree n-butyl tin hydride, a trioctyl tin hydride, a diphenyl tin 
dihydrido, and a triphenyltin hydride. A tin activator is desirable. In the 
trialkyltin hydride suitable for the use in the approach of this invention, a 
tree n-butyl tin hydride and a trioctyl tin hydride are the most desirable. 
[0010] A dicyclopentadiene monomer has desirable it containing the 
objects, i.e., impurities fewer than 2%, of a high grade. Other monomers 
or comonomers which are used for operation of this invention should be 
purity almost of this level. However, the polymerization raw material 
constituent of this invention is considered that it can carry out the 
polymerization of the dicyclopentadiene of lower purity when using a 
suitable tungsten catalyst compound, an activator compound, and other 
components. 

[0011] When mixing two parts (namely, a tungsten-imide compound and 
an activator) of a catalyst system, the ratio which carries out the body 
to the tungsten-imide compound of the cycloolefin (for example, DCPD) 
to produce is 2,000:1 preferably from 500:1 to 15,000:1 on mol criteria, 
and the mole ratio of a tungsten-imide compound pair activator can be 
carried out to from 1:1 to 1:8. Generally, although a polymerization is 
massive and it happens, a catalyst part can be dissolved, a small amount 
of solvent, for example, toluene. However, when using DCPD as a 
solvent uses the desirable tree n-butyl tin hydride of a liquid as an 
activator compound, since it dissolves in DCPD easily, a tree n-butyl tin 
hydride does not need to add a solvent. The desirable approach of the 
polymerization of DCPD is contacting the flow of a tungsten-imide 
compound with the flow of an activator component, and one [ at least ] 
flow contains a monomer in this case. For example, a tungsten-imide 
compound is dissolved in DCPD and it is possible to use an activator 
without dissolving an activator in DCPD or other solvents or completely 
using a solvent. Usually, before using both a tungsten-imide compound 
and an activator as the mixture of flow first, it is dissolved in the 
separate flow of DCPD. It is injected whether the mixture obtained after 
flow contacts mutually and becomes mixture is poured into a mold, and a 
polymerization breaks out there. Although a polymerization is febrility, it 
is desirable to heat a mold at 50 degrees - 1 00 degrees C. On the 
conditions on which DCPD contains only the moisture of few amounts 
smaller than several ppm or it, while [ DCPD ] a tungsten-imide 
compound is for a while, it can be saved at inside. An activator 
compound, for example, a trialkyltin hydride, can be borne without losing 
the reactivity for the moisture of high concentration possible [ prolonged 
preservation in DCPD ] more relatively than a tungsten-imide compound. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 



2006/01/30 



JP.05-345817.A [DETAILED DESCRIPTION] 



5/23 s<~is 



[0012] A stabilizer may be needed when carrying out the long term 
storage of the monomer and tungsten-imide compound together, storing 
the combination of a monomer and an activator separately. It was shown 
by maintaining the stability in the high grade DCPD of a tungsten-imide 
compound that it is required to add the compound for stabilization and 
solubilization in a solution in order to help the solubility. Addition of a 
stabilizer is not the absolute requirements for this invention operation. A 
typical stabilizer compound A Lewis base, for example, diethylether, 
ethylene glycol wood ether, 2-methoxy ethyl ether, triethylene glycol 
wood ether, Tetraethylene glycol wood ether, a benzonitrile, an 
acetonitrile, A tetrahydrofuran, a mono-phenol, 2 [ for example, ], 6-G 
tert-butyl-4-methyl phenol, 2, 6-G tert-butyl-4-sec-butylphenol, and a 
bisphenol (4-methyl-6-butylphenol), for example, 2,2'-methylene bis, 
2,2'-methylene bis (4-ethyl-6-butylphenol); 4,4'-methylenebis (2, 6-G 
tert-butylphenol); — 2 and 2'-ethylene screw (4, 6-G tert-butylphenol); 
2,2'-methylene bis () [ 4-ethyl-6-] () [ 1-methylenebis ] () [ 4-ethyl-6-] 
Phenol; 4 4'-butylidenebis (6-tert-butyl-3-methyl phenol); 4,4'-thiobis 
(6-tert-butyl-3-m ethyl phenol); 4,4'-methylenebis (1 -methylcyclohexyl) ; 
A 1 and 1'-thio screw (2, 6-dimethylphenol) ; A 2 and 2'-thio screw (2- 
naphthol) ;2 and 2'-iso butylidenebis (4, 6-dimethylphenol); 2,2'- 
methylene bis (4-methyl-6-cyclohexyl) phenol; (4-methyl-6-tert- 
butylphenol) Polyphenol, 1 and 3, 5-trimethyl -2, 4, 6-tris [ for 
example, ] Benzene; (3, 5-G tert-butyl-4-hydroxybenzyl) The butyl-ized 
resultant of p-cresol and a dicyclopentadiene is included. In addition, the 
mixture of the mixture of the above-mentioned stabilizer compound, for 
example, 2-methoxy ethyl ether, and one or more phenols can also be 
used for operation of this invention. 

[0013] A rate modifier can also be added to a tungsten or an activator 
compound. A polymerization process prevents becoming late too much, 
and mixes a catalyst component appropriately, and, as for a rate 
modifier, a mold is made to fill completely. A rate modifier compound 
useful to this invention contains the various nitrogen or phosphorus 
compounds which are used for this purpose as described by U.S. Pat. 
No. 4,727,125, 4,883,849, and 4,933,402. a desirable rate modifier — 
pyridine; — pyrazine; — tributyl phosphite (BuO) (3P); — triethyl 
phosphine (PEt3); — tributyl phosphine (PBu3); — tri-cyclohexyl 
phosphine (PCy3); — triphenyl phosphine ; Methyl diphenylphosphine 
(PPh3) ; A dimethylphenyl phosphine (PMePh2) ; Triethyl phosphite 
(PMe2Ph) () [ P] 3; Triisopropyl phosphite (OEt) () [ P] 3; An ethyl 
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diphenyl phospho night (O-i-Pr) () [ P] Ph2; Triphenyl phosphite (OEt) 
(P(OPh) 3); triisopropyl phosphine (P-i-Pr3); — trimethyl phosphite (P 
(OMe) 3); — tree tert-butyl phosphine (P-tert-Bu3); — diethyl phenyl 
phospho night (P(OEt)2Ph); — And tribenzylphosphine (P(CH2Ph) 3) is 
included. A stabilizer and a rate modifier have that it is not required, 
when using a low purity dicyclopentadiene monomer. The component of 
various arbitration can be made to exist in the reaction mixture between 
polymerizations. It can add in order to acquire the property of a request 
of an additive like a solvent, an elastomer, a foaming agent (blowing 
agents), a bulking agent, coloring matter, an anti-oxidant, light stabilizer, 
a plasticizer, a foaming agent (foaming agents), a reinforcing agent, and a 
polymer modifier. In a mode with this invention, the elastomer which 
fusibility preformed with the flow of reagin can be added in a metathesis 
catalyst system, in order to make the impact strength of a polymer 
increase. An elastomer is dissolved in one of the flow of reagin, or both 
in an amount three to 1 5% of the weight based on the weight of a 
monomer. The example of an elastomer contains natural rubber, 
isobutylene-isoprene-rubber, polyisoprene, polybutadiene, 
polyisobutylene, ethylene propylene rubber, styrene-butadiene-styrene 
SHIRIBU lock rubber, random styrene-butadiene-rubber, and styrene- 
isoprene-styrene triblock rubber, ethylene-propylene-diene ternary 
polymerization object, and ethylene-vinyl acetate and nitrile rubber. 
Various polar elastomers can also be used. The amount of the elastomer 
to be used is determined by the molecular weight, and is restricted by 
the viscosity of the flow of reagin to produce. It must not be viscosity, 
so that mixing of the flow containing an elastomer is impossible. 
Although an elastomer can be dissolved in one of the flow, or both, 
dissolving in both is desirable. These components are added with the 
most sufficient convenience for a reaction as a solution in a monomer as 
a liquid as a component of the flow of one or more reaction mixtures. 
[0014] In the following example, some tungsten-imide compounds are 
manufactured using commercial tungsten oxy-tetrapod chloride (WOCI4). 
In a certain manufacturing method, WOCI4 makes tungsten hexa chloride 
(WCI6) react as follows with hexa methyl disiloxane (Me3SIOSiMe3), and 
is built. The solution (10.72ml, 0.0483 mols) of hexa methyl disiloxane 
(HMDS) is dissolved in toluene (50ml), and it puts into a glass column 
equipped with the stop cock which attached the septum and the needle. 
This solution is dropped at the toluene (250ml) solution of WCI6 (20g, 
0.0504 mols) agitated in a 500ml round bottom flask. A reaction mixture 
is agitated under nitrogen overnight, removing the column after the 
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completion of addition. The orange WCI4 rough matter (84% of 1 4.6g; 
yield) of the amount which has filtered the brown solution all over the 
desiccation box is obtained. This rough matter is made to sublimate by 
the three-stage under reduced pressure of 100 degrees C, and the 
bright orange crystal WOCI4 (79% of 13.7g; yield) is obtained. In the 
example which uses phenyl isocyanate and 2, and 6-diisopropylphenyl 
isocyanate, they were first dried with 4A molecular sieve, and it purged 
with the nitrogen before use. Also when 2-methoxy ethyl ether and/or a 
rate modifier, for example, tributyl phosphite, were used, it dried with the 
suitable molecular sieve, and sparging was carried out with use predrying 
nitrogen. 

[0015] All activities were done under desiccation nitrogen gas or in the 
vacuum by the well-known approach of the inside of Vacuum 
Atmospheres Dri-Lab (it inactivates by argon gas), or others. All solvent 
migration must be performed by cannula or syringe technique in order to 
maintain an inert atmosphere. 

[0016] The following general approach is followed in the example on 
which a polymerization experiment is conducted. All actuation is 
performed in aversion using the basis of the inside of the pop bottle (pop 
bottles) which carried out sparging of the nitrogen, or an argon gas 
(Vacuum Atmosphere Dri-Lab), or other well-known approaches. A tree 
n-butyl tin hydride (it packs into a Sure/Seal bottle) carries out 
refrigeration (0 degree C) storage. Triethylaluminum (1.9 in Et3aluminum 
and toluene M), a diethylaluminium chloride (Et2AICI) (1.8 in toluene M), 
and diethylzinc (1.1 in Et2Zn and toluene M) are used in the condition of 
having accepted. A dicyclopentadiene (DCPD) (98 - 99%) is used for 
preparation of all tungsten-imide compounds and activator 
polymerization stock solutions. Either a syringe or cannula performs 
migration of all liquids. 

[0017] it adds together in the test tube which carried out sparging, and a 
polymerization mixes a tungsten-imide compound and an activator 
component (2.5ml of each) for nitrogen on a vortex mixer, subsequently 
to under a high oil bath or about 30-degree C heat block (heated block), 
inserts a test tube from 80 degrees C or it, and performs it. The gelation 
time (tgel) is evaluated by observing first train viscosity until it results 
[ from the time amount which mixes a tungsten-imide compound and a 
DCPD content activator solution ] in gel formation. Similarly, time 
amount attention is carried out until temperature reaches 100 degrees C 
(higher than ambient temperature) or 1 80 degrees C (higher than 80- 
degree C bath temperature) from the mixture of a solution, and it 
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records as an induction period or the setting time. 
[0018] Gelation, the setting time, and a residual monomer level are 
measured, and also a swelling value is measured. A swelling value is the 
scale of extent of bridge formation of a polymer, namely, it is shown that 
extent of bridge formation is so high that a swelling value is low. The 
general approach used for swelling value measurement is as follows. 
That is, from the test tube, removing a 5g polymer sample, (glass is 
destroyed) a cylinder shaft is crossed and it slices carefully to a flake 
with a thickness of 1-2mm. A burr is removed and weighing capacity of 
each flake is carried out to the latest milligram. It performs per each 
sample for every monomer raw material which was able to give this. 
Subsequently, making a sample put in and flow back in the toluene (50ml 
[ per each gram of a polymer ] toluene) of a certain amount, heating is 
carried out for 1 6 hours (a night), and it cools. It places into the small 
pan into which new toluene was put except for each sample from the 
flask after this. Weighing capacity is carried out separately, warning 
against removing a flake, striking lightly, and drying (patted dry), and 
tearing a swelling sample, a swelling value — degree type: — it is the 
weight of the polyDCPD sample which calculated using swelling (%) = 
(W2-W1)/W1x100%, and was swollen in this case with the first train 
weight of a W1=polyDCPD sample, and a W2= solvent. Since swelling is 
the scale of extent of bridge formation of a polymer, its low value is 
desirable. 

[0019] The tungsten-imide compound of example 1 type W(NPh) CI 40 
(CH2CH3) 2 ("Ph" is phenyl among a formula) is manufactured as 
follows. WOCI4 (5. g; 1.46xten - two mols) of a certain amount is put into 
250ml round bottom flask together with a magnetic rabble. An octane 
(100ml) and phenyl isocyanate (1.6ml; 1.47xten - two mols) are added to 
tungsten oxyHietrapod chloride. It agitates making this reaction mixture 
flow back for several hours. A flask is put into a desiccation box, a solid- 
state is filtered and obtained there, and it washes by the pentane of a 
small amount. The green powder obtained is dissolved in diethylether 
(70ml) of the minimal dose. A green solution is filtered and the filtrate 
obtained is saved. If a solvent is removed from the ether solution, dark 
green massive big deposit will be obtained. 1 0ml diethylether can be 
added to this matter, and compounds can be collected from a flask. The 
solid-state collected by filtration is filtered, and short-time desiccation 
is carried out in a vacuum. The total amount of acquisition of W(NPh) CI 
40(CH2CH3) 2 is 5.81g (81%). 

[0020] Example 2 formula W(NPh) (OC3 (CH3)) 4 A tungsten-imide 
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compound is manufactured as follows. It manufactured according to the 
example 1 of a certain amount. W(NPh) CI 40(CH2CH3) 2 (3.1 7g; 
6.46xten - three mols) is put into 250ml round bottom flask which has a 
magnetic rabble, and, subsequently a container is sealed. Diethylether 
(100ml) W(NPh) CI 40(CH2CH3) 2 It adds with cannula and a green 
solution is cooled at 0 degree C in an acetone-ice bath. The lithium- 
tert-butoxide (2.07g; 25.9xten - three mols) of a certain amount is put 
into a reaction container, and it dissolves in 1 00ml diethylether. Shortly 
after moving a lithium-tert-butoxide-diethylether solution to the 
reaction container containing a tungsten-imide compound with cannula 
slowly, a solution changes to light yellow. After agitating mixture 
overnight, 100ml another diethylether is added in a reaction flask, and 
short-time churning of the solution is carried out, and the compound of 
all requests is dissolved certainly. The lithium-chloride salt generated 
during the reaction is made to sediment from a solution, and yellow 
supernatant liquid is transported to other containers with cannula. 
Complex of the yellow which light green cut when diethylether was 
removed W(NPh) (OC3 (CH3)) 4 is obtained. The salt which remains is 
put into a desiccation box, and it washes by the pentane (100ml). This 
solution is filtered, it evaporates under reduced pressure of the light 
yellow filtrate obtained, and a yellow solid-state is obtained. Two yellow 
solid-states obtained are joined, and it agitates with a 30ml pentane, and 
filters. Spray drying of the filtrate is moved and carried out to a small 
round bottom flask. W(NPh) (OC3 (CH3)) 4 The amount of acquisition is 
3.50g (96%). 

[0021] an example 3 — in this example, the mixture of a tungsten-imide 
compound precursor and an activator is manufactured using the 
tungsten-imide compound and diethylaluminium chloride of an example 1 . 
Inside of DCPD W(NPh) CI 40(CH2CH3) 2 It is a stock solution 1000:1 
(100ml : 0.357g) and DCPD:W (NPh) CI 40(CH2CH3) 2 It prepares by the 
ratio. DCPD: The ratio of a diethylaluminium chloride is 1000:3 (50ml: it 
is 2(CH3CH2) AICI of 1 .9M among toluene 1 .22ml of a solution). Each of 
the above-mentioned component is put into a 1 0 unciae pop bottle, and 
is prepared. The last reactant of mixed tungsten-imide and an activator 
component is 2000:1:3 (DCPD:W: activator). A test tube polymerization 
mixes each 2.5ml component, and maintains temperature to a room 
temperature, or a test tube is put into a direct oil bath, and it performs 
it. The suitable details of the DCPD polymerization which uses 40 
(CH2CH3) 2/(CH3CH2)2AICI of W(NPh) Cl(s) are as follows. It sets at 30 
degrees C and is tgel=5 second;t100 (degree-C) =28 second;tcure=33 
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second;Tmax=1 47 degree C. It sets at 80 degrees C and is tgel=5 
second;tcure=29 second;Tmax=142 degree-C; swelling (%) =74.6; residual 
DCPD(%) =18.4. 

[0022] an example 4 — in this example, a tungsten-imide compound and 
the mixture of an activator are manufactured using the tungsten-imide 
compound of an example 1 , and a tree n-butyl tin hydride. Inside of 
DCPD W(NPh) CI 40(CH2CH3) 2 A stock solution is prepared by the 
ratio of 1000:1 (100ml : 0.357g) and DCPD:W (NPh) CI 40(CH2CH3) 2. 
DCPD: The ratio of a tree n-butyl tin hydride (CH3CH2CH2CH2) (3SnH) 
is 1000:3 (50ml : 0.59ml). Each of the above-mentioned component is put 
into a 10 unciae pop bottle, and is prepared. The last reactant of mixed 
tungsten-imide and an activator component is 2000:1:3 (DCPD:W: 
activator). A test tube polymerization mixes each 2.5ml component, and 
maintains temperature to a room temperature, or a test tube is put into 
a direct oil bath, and it performs it. W(NPh) CI40(CH2CH3)2/ 
(CH3CH2CH2CH2)3SnH The suitable details of the DCPD 
polymerization to be used are as follows. It sets at 30 degrees C and is 
tgel=1 second;t100 (degree-C) =4 second;tcure=25 second;Tmax=1 98 
degree C. 

[0023] an example 5 — in this example, a tungsten-imide compound and 
the mixture of an activator are manufactured using tributyl phosphite 
(TBP) as the tungsten-imide compound, tree n-butyl tin hydride, and 
rate modifier of an example 1 . The stock solution of W(NPh) CI 40 
(CH2CH3) 2 in DCPD is prepared by the ratio of 1000:1 (100ml : 0.357g) 
and DCPD:W (NPh) CI 40(CH2CH3) 2. DCPD: Tree n-butyl tin hydride: 
The ratio of tributyl phosphite is 1000:3:3 (50ml : 0.59ml : 0.60ml). Each 
of the above-mentioned component is put into a 1 0 unciae pop bottle, 
and is prepared. The last reactant ratio of mixed tungsten-imide and an 
activator component is 2000:1:3:3 (DCPD:W: activator : TBP). A test 
tube polymerization mixes each 2.5ml component, and maintains 
temperature to a room temperature, or a test tube is put into a direct oil 
bath, and it performs it. The suitable details of the DCPD polymerization 
which uses 40(CH2CH3) 2/(CH3CH2CH2CH2) 3 SnH/TBP of W(NPh) CI 
(s) are as follows. 30 degrees C — setting — tgel=30 second;t100 
(degree-C) =125 second;tcure=1 54 second;Tmax=1 96 degree-C; swelling 
(%) =151.7; residual DCPD(%) =1.02. 80 degrees C — setting — tgel=14 
second;t100 (degree-C) =23 second;tcure=49 second;Tmax=210 degree- 
C; swelling (%) =140.3; residual DCPD(%) =3.23. 

[0024] an example 6 — in this example, a tungsten-imide compound and 
the mixture of an activator are manufactured using the tungsten-imide 
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compound and diethylaluminium chloride of an example 2. The stock 
solution in [ W(NPh) (C03 (CH3)) 4 ] DCPD is prepared by the ratio of 
1000:1 (100ml : 0.357g) and DCPD:W (NPh) (OC3 (CH3))4. DCPD: The 
ratio of a diethylaluminium chloride is 1000:3 (50ml : 1.22ml). Each of the 
above-mentioned component is put into a 1 0 unciae pop bottle, and is 
prepared. The last reactant of mixed tungsten-imide and an activator 
component is 2000:1:3 (DCPD:W: activator). A test tube polymerization 
mixes each 2.5ml component, and maintains temperature to a room 
temperature, or a test tube is put into a direct oil bath, and it performs 
it. The suitable details of the DCPD polymerization which uses W(NPh) 
(OC3 (CH3)) 4-/(CH3CH2)2AICI are as follows. 30 degrees C — setting 
— tgel=6 second;t100 (degree-C) =23 second;t180 (degree-C) =29 
second;tcure=44 second;Tmax=202 degree-C; swelling (%) =157.5; 
residual DCPD(%) =0.38. 80 degrees C — setting — tgel=4 second;t100 
(degree-C) =19 second;t180 (degree-C) =23 second;tcure=39 
second;Tmax=210 degree-C; swelling (%) =194.4; residual DCPD(%) =0.41. 

[0025] an example 7 — in this example, a tungsten-imide compound and 
the mixture of an activator are manufactured as the tungsten-imide 
compound, diethylaluminium chloride, and rate modifier of an example 2 
using 2 and 6-lutidine. The stock solution in [ W(NPh) (OC3 (CH3)) 4 ] 
DCPD is prepared by the ratio of 1000:1 (100ml : 0.357g) and DCPD:W 
(NPh) (OC3 (CH3))4. DCPD:diethylaluminium chloride: — the ratio of 2 
and 6-lutidine is 1000:3:3 (50ml : 1.22ml : 0.26ml). Each of the above- 
mentioned component is put into a 10 unciae pop bottle, and is 
prepared. The last reactant of mixed tungsten-imide and an activator 
component is 2000:1:3:3 (DCPD:W: activator : rate modifier). A test tube 
polymerization mixes each 2.5ml component, and maintains temperature 
to a room temperature, or a test tube is put into a direct oil bath, and it 
performs it. The suitable details of the DCPD polymerization which uses 
W(NPh) (OC3 (CH3)) 4-/(CH3CH2)2AICI/2 and 6-lutidine are as follows. 
30 degrees C — setting — tgel=3 second;t1 00 (degree-C) =65 
second;t180 (degree-C) =116 second;tcure=129 second;Tmax=1 91 
degree-C; swelling (%) =213.2; residual DCPD(%) =0.61. 80 degrees C — 
setting — tgel=3 second;t100 (degree-C) =52 second;t180 (degree-C) 
=56 second;tcure=69 second;Tmax=215 degree-C; swelling (%) =206.9; 
residual DCPD(%) =0.94. 

[0026] an example 8 — in this example, a tungsten-imide compound and 
the mixture of an activator are manufactured using the tungsten-imide 
compound and diethylaluminium chloride of an example 2. The stock 
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solution in [ W(NPh) (OC3 (CH3)) 4 ] DCPD is prepared by the ratio of 
1000:1 (100ml : 0.357g) and DCPD:W (NPh) (OC3 (CH3))4. 
DCPD:diethylaluminium chloride: — the ratio of tributyl phosphite is 
1000:3:3 (50ml : 1.22ml : 0.60ml). Each of the above-mentioned 
component is put into a 1 0 unciae pop bottle, and is prepared. The last 
reactant of mixed tungsten-imide and an activator component is 
2000:1:3:3 (DCPD:W: activator : rate modifier). A test tube polymerization 
mixes each 2.5ml component, and maintains temperature to a room 
temperature, or a test tube is put into a direct oil bath, and it performs 
it. The suitable details of the DCPD polymerization which uses W(NPh) 
(OC3 (CH3)) 4-/(CH3CH2) 2 AICI/TBP are as follows. 30 degrees C — 
setting — tgel=95 second;t100 (degree-C) =266 second;t180 (degree-C) 
=306 second;tcure=295 second;Tmax=188 degree-C; swelling (%) =184.8; 
residual DCPD(%) =0.69. 80 degrees C — setting — tgel=21 second;t100 
(degree-C) =45 second;t180 (degree-C) =49 second;tcure=63 
second;Tmax=215 degree-C; swelling (%) =177.3; residual DCPD(%) =1.06. 

[0027] Example 9 compound W(NPh) CI2 (OC6H3-2 and 6-(CH3) (2CH) 
2 are manufactured by the same method as the approach of examples 1 
and 2.) It is lithium [ of a complement ], 2, and 6-diisopropyl phenoxide 
(it is made to react with UOC6H3-2 and 6-(CH3) (2CH) 2) beforehand in 
diethylether about W(NPh) CI 40(CH3CH2) 2. 
[0028] Example 10 compound W(NPh) (OC6H3-2, 6-CI2)2CI2 is 
manufactured by the same method as the approach of examples 1 and 2. 
It is lithium [ of a complement ], 2, and 6-diisopropyl phenoxide (it is 
made to react with UOC6H3-2 and 6-(CH3) (2CH) 2) beforehand in 
diethylether about W(NPh) CI 40(CH3CH2) 2. 

[0029] Example 1 1 compound W (NC6H3-2 and 6-(CH3) (2CH)2(OC3 
(CH3))2CI and a tetrahydrofuran are manufactured by the same method 
as the approach of examples 1 and 2.) W(NPh) CI 40(CH3CH2) 2 is 
made to react with the lithium and tert-butoxide of a complement 
(LiOC3 (CH3)) beforehand in a tetrahydrofuran. 

[0030] About an example 1 2 tungsten-imide compound stock solution, it 
is W(NPh) CI2 (OC6H3-2, 6-(CH3) (2CH) 2, and the suitable amount of 
DCPD are put into a 1 0 unciae pop bottle, and are prepared.) of an 
example 9. The suitable amount of 3(CH3CH2CH2CH2) SnH and tributyl 
phosphite (TBP) is put into a 1 0 unciae hop bottle, and the stock 
solution of an activator is prepared. The amount of the ingredient used 
for the next table is shown. 
[0031] 
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[Table 1] 

K _5 Jt A fig Bfife3» 

DCPD:»:(CH 8 CH 2 CH 8 CH 2 ) 8 SnH: DCPD:(CH 8 CH a CH 8 CH 8 ) 8 SnH: DCPD:W 
TBP TBP 

2000:1:3:3 1000:3:3 1000:1 

100ml :0. 59ml : 0. 60ml 100ml : 0. 51g 

[0032] The last reaction ratio of mixed tungsten-imide and an activator 
component is DCPD:W:(CH3CH2CH2CH2) 3 SnH:TBP=2000:1:3:3. An 
exoergic polymerization is accepted and the following parameter is 
suitable about it. 31 degrees C — setting — tgel=62 second;t100 
(degree-C) =147 second;tcure=1 66 second;Tmax=200 degree-C; swelling 
(%) =162.8; residual DCPD(%) =0.19. 80 degrees C — setting — tgel=18 
second;t100 (degree-C) =46 second;tcure=64 second;Tmax=223 degree- 
C; swelling (%) =164.0; residual DCPD(%) =0.57. 

[0033] About an example 1 3 tungsten-imide compound stock solution, it 
is W(NPh) CI2 (the suitable amount of OC6H3-2, 6-(CH3) (2CH2) 2, and 
DCPD is put into a 10 unciae pop bottle, and is prepared.) of an example 
9. The suitable amount of 3(CH3CH2CH2CH2) SnH is put into a 10 
unciae hop bottle, and the stock solution of an activator is prepared. 
The amount of the ingredient used for the next table 2 is shown. 
[0034] 
[Table 2] 

5 Jfo ft A fig # Bfiftfr 

DCPD:ff:(CH 3 CH 2 CB 2 CH 2 ) 8 SnH DCPD:(CB 3 CB 2 CH 2 CB 2 ) 3 SnB DCPD:W 
2000:1:3 1000:3 1000:1 

100ml :0.59ml 100ml :0.51g 

[0035] The last reaction ratio of mixed tungsten-imide and an activator 
component is DCPD:W:(CH3CH2CH2CH2)3SnH=2000:1:3. An exoergic 
polymerization is accepted and the following parameter is suitable about 
it. 31 degrees C — setting — tgel=18 second;t100 (degree-C) =63 
second;tcure=97 second;Tmax=1 93 degree-C; swelling (%) =1 78.5; 
residual DCPD(%) =0.12. 80 degrees C — setting — tgel=11 second;t100 
(degree-C) =60 second;Tmax=218 degree-C; swelling (%) =191.0; residual 
DCPD(%) =0.51. 

[0036] The suitable amount of W(NPh) CI2(OC6H3-2, 6-CI2) 2, DCPD, 
and 2-methoxy ethyl ether (DG) of an example 1 0 is put into a 1 0 unciae 
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pop bottle, and an example 14 tungsten-imide compound stock solution 
is prepared. (CH3CH2CH2CH2) The suitable amount of 3SnH and 
tributyl phosphite (TBP) is put into a 10 unciae hop bottle, and the stock 
solution of an activator is prepared. The amount of the ingredient used 
for the next table 3 is shown. 
[0037] 
[Table 3] 

R _5 it A f& ft B fifc ft 

DCPD:W:(CH 8 CH 2 CH 2 CH 2 ) 3 SnH: DCPD: (CH 3 CH 2 CH 2 CH 2 ) s SnH: DCPD:?:DG 
TBP TBP 

2000:1:2:3:2 1000:3:2 1000:1:2 

100ml :0. 59ml :0. 40ml 100ml :0. 491g: 

0. 21ml 

4000:1:2:3:2 2000:3:2 2000:1:2 

100ml :0. 30ml :0. 20ml 100ml :0. 246g: 

0. 11ml 

8000:1:2:3:2 4000:3:2 4000:1:2 

100ml :0. 15ml :0. 10ml 100ml :0. 122g: 

0. 05ml 

[0038] The last reaction ratio of mixed tungsten-imide and an activator 
component changes from DCPD:W:DG:(CH3CH2CH2CH2) 3 
SnH:TBP=2000:1:2:3:2 to 8000:1:2:3:2 (refer to Table 4). 
[0039] 
[Table 4] 
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[0040] The suitable amount of W(NPh) CI2(OC6H3-2, 6-CI2) 2, DCPD, 
and 2-methoxy ethyl ether (DG) of an example 10 is put into a 10 unciae 
pop bottle, and an example 1 5 tungsten-imide compound stock solution 
is prepared, the stock solution of an activator — 3 (CH3CH2CH2CH2) - 
- the suitable amount of SnH and TBP is put into a 10 unciae hop 
bottle, and is prepared. The amount of the ingredient used for the next 
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table 5 is shown. 

[0041] 

[Table 5] 

5 SB it A f& ft B fifc 5» 

DCPD:W:DG: DCPDrDG: DCPD:W:DG 

(CH,CH 2 CH 2 CH 3 ) sSnH: TBP (CH 8 CH 2 CH a CH_) _SnH: TBP 

2000:1:2:3:3 1000:3:3 1000:1:2 

100ml :0.59ml :0.60ml 100ml : 0. 59g : 0. 21ml 

2000:1:2:4:3 1000:4:3 1000:1:2 

lOOnl : 0. 79ml : 0. 60ml 100ml : 0. 59g : 0. 21ml 

2000:1:2:8:3 1000:8:3 1000:1:2 

100ml : 1. 58ml : 0. 60ml 100ml : 0. 59g : 0. 21ml 

[0042] The last reaction ratio of mixed tungsten-imide and an activator 
component changes from DCPD:W:DG:(CH3CH2CH2CH2) 3 
SnH:TBP=2000:1:2:3:3 to 8000:1:2:8:3 (refer to Table 6). 
[0043] 
[Table 6] 
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[0044] The suitable amount of W(NPh) CI2(OC6H3-2, 6-CI2) 2, DCPD, 
and 2-methoxy ethyl ether (DG) of an example 10 is put into a 10 unciae 
pop bottle, and an example 1 6 tungsten-imide compound stock solution 
is prepared, the stock solution of an activator — 3 (CH3CH2CH2CH2) - 
- the suitable amount of SnH and TBP is put into a 10 unciae hop 
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bottle, and is prepared. The amount of the ingredient used for the next 
table 7 is shown. 
[0045] 
[Table 7] 

& Jfc lfc A fife # B fife # 

DCPD:W:DG: DCPD:DG: DCPD:W:DG 

<CH 8 CH_CH 8 CH 2 ) a SnH : TBP (CH 8 CH 8 CH 2 CH 2 ) 8 SnH : TBP 

2000:1:2:3:0 1000:3:0 1000:1:2 

100nil:0. 59ml :0. 00ml 100ml :0. 491g:0. 21ol 

2000:1:2:3:1 1000:3:2 1000:1:2 

100ml : 0. 59ml : 0. 40ml 100ml : 0. 491g : 0. 21ml 

2000:1:2:3:4 1000:3:4 1000:1:2 

100ml :0.59ml :0.79ml 100ml : 0. 491g:0. 21ml 

2000:1:2:3:6 1000:3:6 1000:1:2 

100ml : 0. 59ml : 1. 19ml 100ml : 0. 491g : 0. 21ml 

[0046] The last reaction ratio of mixed tungsten-imide and an activator 
component changes from DCPD:W:DG:(CH3CH2CH2CH2) 3 
SnH:TBP=2000:l:2:3:0 to 2000:1:2:3:6 (refer to Table 8). 
[0047] 
[Table 8] 
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[0048] an example 17 — W (a polymerization is carried out using 
NC6H3-2, 6-CCH3) (2CH)2(OC3 (CH3))2CI2THF, and a tree n-butyl tin 
hydride (CH3CH2CH2CH2) (3SnH) activator.) which manufactured the 
dicyclopentadiene in the example 1 1 in this example The monomer 
solution containing a tungsten-imide compound is prepared as follows. 
That is, 0.454g (O.OOOxten - four mols) is sprayed, and nitrogen is put 
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into the container which carried out the lid bundle. 1 00ml DCPD and 
mixture are added and shaken to this, and a tungsten-imide compound is 
dissolved certainly. 3(CH3CH2CH2CH2) SnH (0.59ml, 2.193 millimol) of a 
certain amount is added in the pop bottle containing 100ml DCPD which 
carried out nitrogen spraying and which carried out the lid bundle, and an 
activator component is built similarly. Subsequently, the last reaction 
ratio attained when two components are mixed is 2000:1:3 (DCPD:W: 
(CH3CH2CH2CH2)3SnH). 

[0049] If it places into the oil bath which pours in a 2.5ml activator with 
a syringe into the sprayed test tube containing a 2.5ml catalyst 
precursor stock solution, and mixes contents by the vortex mixer, and 
heats a test tube at 80 degrees C, the polymerization of DCPD will 
happen. An exoergic polymerization is accepted and the following 
parameter is suitable about it. 80 degrees C — setting — tgel=36 
second;t1 00 (degree-C) =235 second;tcure=300 second;Tmax=1 76 
degree-C; swelling (%) =118.1; residual DCPD(%) =3.03. 
[0050] The approach of an example 1 7 is followed except for replacing 
an example 18(CH3CH2CH2CH2) 3SnH solution among the mixture of 
3SnH, i.e., 100ml DCPD, by 0.59ml (4.387 millimol) 3(CH3CH2CH2CH2) 
SnH and 0.60ml TBP among DCPD containing 3Eq [ per tin ] tributyl 
phosphite (TBP) (CH3CH2CH2CH2). Therefore, the last reaction ratio of 
DCPD:W:(CH3CH2CH2CH2) 3 SnH:TBP is 2000:1:3:3. An exoergic 
polymerization is accepted and the following parameter is suitable about 
it. 80 degrees C — setting — tgel=30 second;t1 00 (degree-C) =1 28 
second;tcure=1 78 second;Tmax=1 97 degree-C; swelling (%) =1 22.3; 
residual DCPD(%) =4.18. 

[0051] an example 19(CH3CH2CH2CH2) 3SnH solution — 3AICI 
("aluminum") in DCPD (CH3CH2) (the approach of an example 1 7 is 
followed except for replacing by 1 .22ml of mixture, i.e., the 1 .8M toluene 
solution of the diethylaluminium chloride in [ of 100ml ] DCPD.) 
Therefore, the last reaction ratio of DCPD:W:aluminum is 2000:1:3. An 
exoergic polymerization is accepted and the following parameter is 
suitable about it. 30 degrees C — setting — tgel=17 second;t100 
(degree-C) =39 second;t180 (degree-C) =42 second;tcure=57 
second;Tmax=205 degree-C; swelling (%) =127.3; residual DCPD(%) =0.10. 
80 degrees C — setting — tgel=1 3 second;t1 00 (degree-C) =23 
second;t180 (degree-C) =27 second;tcure=43 second;Tmax=216 degree- 
C; swelling (%) =124.4; residual DCPD(%) =0.35. 

[0052] The approach of an example 1 9 is followed except for replacing 
an example 20(CH3CH2) 2AICI ("aluminum") solution by TBP (1.22ml 
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and 0.60ml) of the 1 .8M toluene solution of the mixture in DCPD 
containing 3Eq [ per aluminum ] tributyl phosphite (TBP), i.e., the 
diethylaluminium chloride in 1 00ml DCPD. Therefore, the last reaction 
ratio of DCPD:W:aluminum:TBP is 2000:1:3:3. An exoergic polymerization 
is accepted and the following parameter is suitable about it. 80 degrees 
C — setting — tgel=30 second;t100 (degree-C) =91 second;t180 
(degree-C) =104 second;tcure=1 14 second;Tmax=206 degree-C; swelling 
(%) =1 1 7.5; residual DCPD(%) =1 .64. 

[0053] The approach of an example 1 7 is followed except for replacing 
an example 21(CH3CH2CH2CH2) 3SnH solution by 1.16ml of aluminum 
(inside of toluene) of 1.9M among the mixture of the triethylaluminum in 
DCPD (CH3CH2) (3aluminum) ("aluminum"), i.e., 100ml DCPD. 
Therefore, the last reaction ratio of DCPD:W:aluminum is 2000:1:3. An 
exoergic polymerization is accepted and the following parameter is 
suitable about it. 80 degrees C — setting — tgel=49 second;t1 00 
(degree-C) =138 second;t180 (degree-C) =168 second;tcure=1 80 
second;Tmax=229 degree-C; swelling (%) =18.6; residual DCPD(%) =3.52. 
[0054] The approach of an example 1 7 is followed except for replacing 
an example 22(CH3CH2CH2CH2) 3SnH solution by 2.00ml of the 
diethylzinc (inside of toluene) of 1.1 M among the mixture of the 
diethylzinc in DCPD (Zn), i.e., 100ml DCPD. Therefore, the last reaction 
ratio of DCPD:W:Zn is 2000:1:3. An exoergic polymerization is accepted 
and the following parameter is suitable about it. 80 degrees C — setting 
— tgel=36 second;t1 00 (degree-C) =70 second;t1 80 (degree-C) =75 
second;tcure=90 second;Tmax=226 degree-C; swelling (%) =118.4; 
residual DCPD(%) =1.17. 

[0055] Example 23 compound W(NC6H3-2, 6-(CH3) (2CH) 2) OCCH3 
(CF3)22CI2 and THF are manufactured by the same method as the 
approach stated in the examples 1 and 2. W(NPh) CI 40(CH3CH2) 2 is 
made to react with the lithium hexafluoro-tert-butoxide (LiOCCH3(CF3) 
2) of a complement beforehand in a tetrahydrofuran. 
[0056] an example 24 — in this example, a polymerization is carried out 
using W(NC6H3-2, 6-(CH3) (2CH) 2) (OCCH3(CF3) 2)2CI2 which 
manufactured the dicyclopentadiene in the example 23, THF, and a tree 
n-butyl tin hydride (CH3CH2CH2CH2) (3SnH) activator. The monomer 
solution containing a tungsten-imide compound is prepared as follows. 
That is, nitrogen is sprayed for 0.61 2g (0.071xten - four mols), and it 
puts into the container which carried out the lid bundle. 100ml DCPD 
and mixture are added and shaken to this, and a tungsten-imide 
compound is dissolved completely certainly. 3(CH3CH2CH2CH2) SnH 
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(0.59ml, 2.193 millimol) of a certain amount is added in the pop bottle 
containing 100ml DCPD which carried out nitrogen spraying and carried 
out the lid bundle, and an activator component is built similarly. 
Subsequently, the last reaction ratio attained when two components are 
mixed is 2000:1:3 (DCPD:W:(CH3CH2CH2CH2)3SnH). 
[0057] If it places into the oil bath which pours in a 2.5ml activator with 
a syringe into the sprayed test tube containing a 2.5ml catalyst 
precursor stock solution, and mixes contents by the vortex mixer, and 
heats a test tube at 80 degrees C, the polymerization of DCPD will 
happen. An exoergic polymerization is accepted and the following 
parameter is suitable about it. 80 degrees C — setting — tgel=32 
second;t100 (degree-C) =64 second;t180 (degree-C) =73 
second;tcure=91 second;Tmax=218 degree-C; swelling (%) =143.2; 
residual DCPD(%) =0.24. 

[0058] The approach of an example 24 is followed except for replacing 
an example 25(CH3CH2CH2CH2) 3SnH ("Sn") solution by 0.59ml (4.387 
millimol) Sn and 0.60ml TBP among the mixture containing 3Eq [ per Sn ] 
tributyl phosphite (TBP) in [ Sn ] DCPD, i.e., 100ml DCPD. Therefore, 
the last reaction ratio of DCPD:W:Sn:TBP is 2000:1:3:3. An exoergic 
polymerization is accepted and the following parameter is suitable about 
it. 80 degrees C — setting — tgel=67 second;t1 00 (degree-C) =1 97 
second;t180 (degree-C) =205 second;tcure=221 second;Tmax=230 
degree-C; swelling (%) =153.5; residual DCPD(%) =0.45. 
[0059] the approach of an example 24 is followed except for replacing an 
example 26(CH3CH2CH2CH2) 3SnH solution by 1.22ml of the mixture of 
2AICI ("aluminum") in DCPD (CH3CH2), i.e., the 1.8M toluene solution of 
the diethylaluminium chloride in [ of 1 00ml ] DCPD. Therefore, the last 
reaction ratio of DCPD:W:aluminum is 2000:1:3. An exoergic 
polymerization is accepted and the following parameter is suitable about 
it. 30 degrees C — setting — tgel=50 second;t100 (degree-C) =127 
second;t180 (degree-C) =137 second;tcure=150 second;Tmax=199 
degree-C; swelling (%) =118.0; residual DCPD(%) =0.40. 80 degrees C — 
setting — tgel=16 second;t100 (degree-C) =33 second;t180 (degree-C) 
=39 second;tcure=52 second;Tmax=21 1 degree-C; swelling (%) =135.2; 
residual DCPD(%) =0.25. 

[0060] the approach of an example 26 is followed except for replacing an 
example 27(CH3CH2) 2AICI ("aluminum") solution by TBP (1.22ml and 
0.60ml) of the mixture containing 3Eq [ per aluminum ] tributyl phosphite 
(TBP) in [ aluminum ] DCPD, i.e., the 1 .8M toluene solution of the 
diethylaluminium chloride in [ of 100ml ] DCPD. Therefore, the last 
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reaction ratio of DCPD:W:aluminum:TBP is 2000:1:3:3. An exoergic 
polymerization is accepted and the following parameter is suitable about 
it. 80 degrees C — setting — tgel=47 second;t100 (degree-C) =113 
second;t180 (degree-C) =118 second;tcure=131 second;Tmax=241 
degree-C; swelling (%) =114.9; residual DCPD(%) =0.23. 
[0061] The approach of an example 24 is followed except for replacing 
an example 28(CH3CH2CH2CH2) 3SnH solution with the toluene 
solution among the mixture of the diethylzinc in DCPD ("Zn"), i.e., 1 00ml 
DCPD. Therefore, the last reaction ratio of DCPD:W:Zn is 2000:1:3. An 
exoergic polymerization is accepted and the following parameter is 
suitable about it. 80 degrees C — setting — tgel=33 second;t100 
(degree-C) =48 second;t180 (degree-C) =51 second;tcure=68 
second;Tmax=226 degree-C; swelling (%) =321.0; residual DCPD(%) =0.14. 

[0062] an example 29 — in this example, the effectiveness of rate 
modification by addition of a rate modifier pyridine is measured in a 10 
unciae pop bottle using the tungsten-imide compound catalyst (namely, 
W(NPh) (OC3 (CH3)) 4) and diethylaluminium chloride ("aluminum") 
activator (1.8 in toluene M) of the example 2 in DCPD. W(NPh) (OCCH3) 
34 [ 0.41 2g ] is dissolved in 100ml DCPD, and the solution of a 
tungsten-imide compound has been built to 1000:1 (DCPD:W). aluminum 
(1.22ml) is added and prepared to 50ml DCPD which contains a 0.18ml 
pyridine (py) for an activator solution. A 1 Eq [ per aluminum ] pyridine is 
used for this combination. The overall reaction stoichiometry which 
mixes two components and is realized is 2000:1:3:3 
(DCPD:W:aluminum:py). The suitable information on the DCPD 
polymerization by W(NPh) (OC3 (CH3))4/aluminum.py is shown by the 
following parameter. 30 degrees C — setting — tgel=5 second;t100 
(degree-C) =96 second;tcure=140 second;Tmax=199 degree-C; swelling 
(%) =164.7; residual DCPD(%) =0.85. 80 degrees C — setting — tgel=3 
second;t100 (degree-C) =19 second;tcure=31 second;Tmax=197 degree- 
C; swelling (%) =196.7; residual DCPD(%) =0.57. 



[Translation done.] 
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7th-hu;K ^>vxhu;k tru^>, if 

[0 0 0 8] ±.0>T£.<D7*-)Vm\Z2. 3Xfi4ttT^6 

WU g&Sfc£2, 6 ; 2, 5 ; 2, 4 ; X«2, 3&X& 
3, 4 ; 3, 5 ; Xte3, 6&T*§^(!:OT^-5. ®& 

7xx;Hf:^^Tfl e&««2, 3, 4 ; 2, 3, 5 ; 
2,3,6;3,4,5;£:tf2,4, S&T&Z>Z.t&X 

7iZ>»0 2 ^©f h 7H B ttKfiJ4 2 , 3, 4, 
40 5Xtt2 t 3,4,6tti:KttS»^ £<OJfr&fi»S 

[0 0 0 9] @^oig^J{b^Wi±^<o^>^x^> 

*&w<o&m\zmmvzzt&T*&zmmtsii§im 

so it&m*. M^.«h'J7M;P7;Hz^ ;\ny> 
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(4) 

5 

toV7)V*)V7)V*-V2±. i>/\u?>ik7)l*)V7)V 
5X#A, i?7)U3r)l> (7)Va*>>) 7)15. "OA, 7\ 
uyyfc7)V*)V (7)VZJ^» 7)V^-^7A, z?7)l 
*;HE», ^7»J-M^, 7)V*r)Vl'7> (R S i H 
8 , R 2 S i Ht. RtfRs SiH), T h 57 )l*r)l7> 

CO 0 1 1] tt«3R©2a©*» erftt>^*>^x^ 
v^n^-l^^^ > (^DCPD) <D?y>f7,T>- 
1 5, 0 0 0 : 1 £T> #£L<«2, 0 0 0 : 1 30 

^lt*>^x^>-^5 Yik^mmym^)]/ 

J£«l : 1#>£1 : 8*T<ht§2:t^-et5o — «lc 

^xXt F'J Hft«HBWfcd«fibT««r*»& 
h'J-n- ^;UXXb F'JHIiDCPD \Z®m\zm» 

o^4&£-r simcD c p d cosy* (offituzmmzi* 

jfimZZ* «-&tt*«MtT***«, 1*50' -10 0 



^i¥5-3458 1 7 

6 

L d^^r L fc tt b « 5 < (DKD C P D 

;^JVXXt FU FliDCPD + ^*«IIBl«l?ir«BT» 

[0012] mfifr&rflsftaott^&w^jcjffRL, 

&a<£#&#&r/^>^X:r>--f 5 Ffl^ttfc— «fc 
*>^X^>— f 3i Hft*&*C!>aB««DCPD + lC*W- 

^ifrTn^K jft^wfeft^sofls^tt^wx^aswi 
— 5*Jk 2 - * h^yx?;i/x-TJV, bVx&\s>if 

^^^;1/x-t-;k ^>^/-hu ;k 7izhxhu;k 
rh7kFD77>, ^/7x/~;U0!Jx.tf2, 6 
- 1 er t - 77)1 - 4 - ;* ^)V7 x / — ;k 2, 6 -^-t 
er t - - 4 - sec - 7x/ — ;k tfX 7 x / 
-;!/0H;U;f 2, 2 ' -^fU>HX (4-*^;V-6- 
^7xy-JW ,2,2' -/fl/>H7 k (4-X 
7)V-S-7 ; ?)V7x.J-M ; 4,4' -*^V>tf 
X (2, e-^-tert-^^x/ — ;P) ;2,2' - 
X^lx>tfX (4,6 tert - ^^;i/^xy — 

;W ; 2, 2 ' -^U->trx (4-X3MW- 6- (1 

-^i^tfx (4-x^;p-6- (i -^^vio^a 

A^v'^) 7x/-iW ;4,4' -^'Jt>HX 
(6 -tert-^;V- 3 -^^;i/^x/— ;W ; 4, 
4' -^tt'X (6-tert-^;i/-3-^^^xy 
-JW ;4,4' -pt^l^>tfX (2,6~^^7x 
; 1, 1' -^HX (2-^-7 1 — )V) ; 2, 
2' -^tfX (4-^^-6-tert-^;i/7xy 
;2,2' fy^U^>tfX (4,6-i^^^ 
^7i/-;W ; 2,2' -*?-V>\L7s U~*^)\> 
7x;-;W ;#U7xy-^ 
«A«1, 3, 5- hUy?JP-2, 4. 6- hUX (3, 
5-3^-tert-^^-4-t FD*^>^V) ^> 
if > ; p - ^ l/y-^ti/v^ D^>^f/X>(hC0^ 

-&WJA«2 F*'>x^x-rW»l^Xtt« 

[0 0 13] M«KIM*^>yxf L >Xtt«ttJIWk-& 

*LTM&5B<£\zmftt£tlZ>£5\Z'rz>o *»Wi:tl 
^*flOTMf«^*»tt«B»l l lFfl!4 p 7 2 7,1 2 5t, 
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7 

i^SI4, 8 8 3,8 4 9#2S:tfl^3l4, 9 3 3,4 0 2#fc 

V?i?> ; h'J^*X7r-fh ((BuO) 3 P) ; 
hUXf^X7>f> (PEts) ; h'J^MX7 
^> (PBUa) ; h U PA+'>WX7>{ > (P 
Cyj) ; h'J7x-MX7^> (PPha) ; 
-77i-JI/^7^> (PMePh 2 ) ;y^^7x 
-)V&X74> (PMeaPh) ; h'JX?WX77 

>fh (P(OEt)s) ; N'J-fyyae^77^ h 

(P(O-i-Pr)a) ; X^lo^ztXJl/jfcXifrrM' 
h (P(OEt) Pha) ; hU7xXWX7r^fh 

(P(OPh) 3 ) ; hU-f V^Dtr^*X7-f > (P~ 
i-Pra) ; hiJ^f;^X7r-f h (P(OM 
e) 3 ) ; hU-tert-^;l/^X^^> (P-tert-B 
us) ;^Xf;P7irmWh (P(OEt)i 
Ph) ; &tfb U^>>?;l/2}>X^>r > (PCCHaP 
h) 8 ) S^tfo ^M&^SIi^M^S^^^n 

S^L^T^o (blowin 
g agents) , 3&m. fifk mkitMs ftSSSK 

(foaming agents) . ttftftf* JkZSm^» 

3 ^i^tts. x^x b^r-\tjRjS»(D»ti<D^ 6 

^^X^-X^U'^v'U^ny^rfA, 7>^AX^ 

>hU^D-/^xfA, x5 1 W>-7 p ntru>-^x>H 
7u^S^, x^ > - em lfx;^r;x h U A £ 

^-T^x^Xhv-oS«-eo^SJwJ;D^ 

x^xh^-^trflsnttfi-a-^^^^a^ttsH 
*x\m^\z?&m'rz>z.L&Tg%&, mttzmmtz 

[0 0 14] *<D*JM!lfc;BV>T. 8^^^Xf 

n»JH (WOCIO S«fflLT8IItfn«. &<2>fflj£ 
^K^Tte, WOChl^>^Xf>A^DU 
H (WCle) £^D-^W->D^> (Me.SI 



(5) #i¥5-34 5 8 1 7 

OSiMea) <h#©£5fc£j£3irc:3< £n*. -\ 
+it^^;Vx>-n^1t> (HMDS) <DS^ (1 0. 7 
2mK 0.0 4 8 3^) £ h^X> (5 0 ml) 

tf7X%7 2i\ZAtlZ>* Z0>mWi*5 0 0mlCD*U&:7^ 
X3^Sj$tWCle (2 0^7A, 0.0 504^ 

;|/) 0>MI/X> (2 5 0ml) ^tc^TT^o ssinf£7 

i0 l/>^fiWC l4a«« (1 4. 6 g ; 4X3*8 4%) 

£ commit £ 1 0 0tS<D*ETT3IHrr#HM^ 
T9IS^:*U>^£&ilWOC 1 4 (1 3. 7g ;ifc*57 

-f v e^7izjK v ^7*- h zfem-tz^mm 

20 [0 0 15] f^TOfPlgtSVacuuiD Atmospheres Dri-L 
ab (7^>#XT^1£ftT5) 

[0 0 16] «*||»)WT*:*>n*«B«fc*ViT^ 

<D—mtojjmzft5o t^T©im^isx^-yi 
• #h;i/ (pop bottles) *x«y;m>s# 

(Vacuum Atmosphere Dri-Lab) 

*0 XXtH'JH (Sure/SeaUSK&Sig) (Ot) 8f 

JBT5. h UX^7J^r:^A (E t a A 1 , MKT 
>*1.9M) , yX^TMx^^DUH (Et 2 
A1C1) (hJI/X>*1.8M) , fttf^X^UMB 
(E 1 2 Z n, HVX>* i.im) «g#Anfc#&T? 
^fflT^o yy^D^>^yX> (DCPD) (98- 
9 9%) £t-^T<D^>^X5r>-Y^ Ffl^ft&rflS 

[0 0 17] m^a, ^>^XT>-^f^H^W 
40 m&mf&& (&*2.5ml) ^»$XA-yl/fcra 
SgtC^iBL', iftKa^iJ— ±T?ffl'&b, ^CV^tt 
ifS8 O^X^njzD^^ffllS^X^S 0t:cD^ 
(heated block) ^JCJfAbTff^o 

m (t ee) ) tt^ >^xf>-r ^ h^m^d c p 
ransom (8 ororsfi^Dia^) \zmm-rz>&x(D 

50 So 
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(6) 

9 

[00183 y)is{z&zm4tmmfrzmwmuft*m& 
mmmnmjzzns. 

> (S^#<Z>&^?A£:3#5 OmlcD WVX>) tCA 
n, «K««a:3QfS6 1 6BWB Mft) ttHftU ^bT# 

<Pf1V>T$£SL (patted dry) . *UTIMttt»*5# 

: 1*© (*) = (W 2 -Wi) /Wi X 1 0 0 
UTtrSU Jl<D«^Wi=polyDCPDtt»C!)i&SIS2, 
&tAV 2 =*«T*iHL'^polyDCPDI«»CDaa-C*S. 

[0019] mmmi 

CT(NPh)C l40(CH 2 CHs)2 (SC* "Ph" \t7 

SfcWBrT ft^I^WOC U (5.g; 1.46X 
1 0" a ^e;i/) £««S^<h-H»fc2 5 0m\*L&777, 

^> (10 0ml) t7x-MV-m-h (1.6m 

i;i.47xi o- f SJSiDfSo jiok*K'&« 

-Tii (7 0mi) (cmrrs. »fi<&»iK£«i3Bu « 

□l (D i?x^;vx— 7^*WtoisTfcdttfe 7 7Xn £ 
u tvTn&^-cmmm&m-?** w(NPh)ch 

0(CH 2 CHa) 2 <D:£iR^gKt5. 8 l^A (8 1%) 
-<?*•&. 40 

[0020] ms&m2 

j£ W(NPh)(OC(CHs) 3 ) 4 0>9>97»T>-<t% 
Ffc*fc€*©,k3icwrr*. IK* 
W(NPh)C UO(CHaCHs)2 (3.17 

g ; 6.4 6X1 o- s *;w £«««##s*rr* 2 5 

0mlAi£7^A3fCAn, *ViT*»&«*rr*. i?x 
^;VX— t-JU (1 0 0ml) & W(NPh)ChO(CH 2 
CHa) 2 K*X3.--i>TKftlU *LT»e*«&7-fe 

rt-^/h^vH (2. 0 7 g ; 2 5. 9 X 1 O'^M £ 50 



*&g8¥5-3 45 8 1 7 

10 

EJMMBfcAfrU *LT1 0 0«lO3?X^X— rJUir 
&#?T£o U A - ter t - ^ h F - yxfjpx- 

flrt"S. fi^»£--i!fe«#Lfc«, M(D1 OOmlo^x 

w(NPh)(oc(cH 3 ) 3 ) 4 Msns. 

«»#7^XICAn, ^UT^>37> (10 0ml) Tifc 

fiS#£-&#fU 3 0ml©^>*>fc#«;:«ttU *L 

^■T^o W(NPh)(OC(CH ! ) ! ) 4 OiR#S«3.5 
0^9 A (9 6%) T&£o 
[0 0 2 1] 3 

T»igT£. DCPD* W(NPh)C 1 4 0(CH 2 CH 
8 ) 2 <D&mmm& 1 0 0 0 : l ( 1 0 0 ml : 0.357 
g) , DCPD : W(NPh)C l40(CH a CHa) 2 <D 
Jt#Ti8»-r*. DCPD : yX^7;^r^A^D 
U FOJt^tel 0 0 0:3 (5 0ml : hJVX>*l. 9 
(CHa CH 2 ) 2 A 1 C 1 *«<Z> 1 . 2 2 ml) 
_ti2j£#CD#>?r&l 0 :*>X • aRhJHZA 

tlXMStrZc I^L^>^r>-^^ F 
»4»©«C!)B6«tt2 000 : 1:3 (DCPD: 
W:Stt*» Ta&So K»eS-&«2. 5dl1<Z>&j£#& 

»«»fcAftT*fT-r*. W(NPh)C hO(CH 2 C 
Ha) 2 / (CHs CH 2 ) 2 A 1 C l ^mDCPDl 
^COM^^^ett^CCOMDT^^o 3 O'CKiS^Tt 
8e i=5#; tioo( , C)=2 8» ; tt !f « = 33^;T 
B .. = 147t. 8 0 < CKl*$V>Ttg e i = 5#>; t«.,.= 
29#; T... = 142t: ; iKffl (%) = 7 4. 6 ; mm 
DCPD (%) =18.4, 

[o o 2 2] mmm4 

• ih'J-n- ^XXt F U F ^ffiffi iTilt 
DCPD+ W(NPh)C 1<0(CH 2 CHs) 2 <Dft 
mmm&l 0 0 0 : l (l 0 0ml : 0. 3 5 7 g) , D 
CPD : W(NPh)C l40(CH 2 CHa) 2 Ojt^TSSSS 
tSo DCPD : h'J-n-y^XXt FU F((CH 
s CHjCHi CH 2 )a SnH) 0Jt*tt 1 0 0 0:3 (5 
0ml : 0. 5 9ml) ±iejGfc#<Z>&* ^ 1 0^"> 
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11 

0:1:3 (DCPD : W : SftJBD T&So ft*lfc«S 

(NPh)Cl 4 0(CH 2 CH 8 ) 2 / (CHiCH 2 CH2C 
Ha) aSnH ^t^DCPDl^lS^iltt 
#C<3aI9T&S. 3 OtC^Vit t ,« i = 1 0 ; t 
10000 = 40; tcore = 2 5g> ; To.i = 1 9 8TCo 
[0 0 2 3] i0 

tot h U - n-^XXb H U FRtf*£W»»Ifc b 
ThU^WX77^fh (TBP) **MbTHfrr 
S. DCPDWNPh)ChO(CH2CH3) J ©K t I 
1 0 0 0 : 1 (IOOdI: 0.3 5 7 g) , DC 
PD :W(NPh)C l 4 O(CH 2 CH 8 ) 2 (0Jt^Tll©T 
S. DCPD: h U - n-^XXt HUH: h U 7 
h^>JtWil 0 0 0 : 3 : 3 (5 0ml: 
0. 5 9ml : 0. 6 0ml) ±EifiR#G>#**l 0 

f ^ H»WBtt«l*»<D«»©E*«ifctt 
2000:1:3:3 (DCPD:W: : T B 

P) KBMFMI3 2. 5BlO»j*#ftH^U 

AtXTHfr-r^o W(NPh)C 1 4 0(CH 2 CH 3 ) 2 / 
(CHs CH2 CHa CH 2 )s S n H/T B P *«ffl"T S D 

cpD««-©5«a&aiBtt*©jiD-e»s. 30m 

t^Ttgei = 3O0; tiooCC)=l 2 50; tcre = l 
5 40 ; T„.,= 1 9 6<C ; KH (X) = 1 5 1 . 7 ; 3 30 
SDCPD (J*) =1.0 2, 8 0 € Cfc*ViTt««i = l 
40; tiooOC)=2 30 ; t«»r« = 4 90 ; T..r = 2 
1 Ot: ; mm (W =14 0.3 ; SeDCPD (96) 
= 3. 2 3. 
[0 0 24] §&&S0!6 

5. DCPDW(NPh)(CO(CH3) 8 ) < WMi 
$1 0 0 0 : 1 (IOOdiI: 0.3 5 7 g) , DCP 40 
D : W(NPh)(OC(CH3) 3 )40it^TI9®*r^e D 
CPD : ylf^an^A^P'J H0Jt*ttl 0 0 
0:3 (5 0ml : 1 . 2 2ml) T&So ±IEJ5£#<Z)&* 

&1 o^>xco#-/y • ^hMzxrixmrnt^o m& 

»tt 2 0 0 0 : 1 : 3 (DCPD:W: «tt»D 

So KAffl^»2. 5ml©«-J8#£H*b, ^ITI 

frf*. W(NPh)(OC(CH s )3)4/ (CH 3 CH 2 ) a 

a i c i ««fflr*DCPD»-&©as>a:«BBtt*©a so 



4$M¥5-34 5 8 1 7 

3 OIClC^Tti.i =60 ; tiooCC) = 2 
30; tuoCC)=2 90 ; t c. re = 4 40 ; T..i = 2 
02t; Mm (%) =15 7.5; &@D CPD (%) 
= 0.38o 8 0tl:^Tt,«i=48>; tiooCC) = 
190; ti8oCC)=2 30 ; t e,r e = 3 90 ; T B .. = 

2 1 0 TC ; i^JS (%) =19 4.4; ^@D CPD 
(%) =0,41, 

[0025] mmm7 

T2, U^>£ffifflbT«afif So DC 

PDW(NPh)(OC(CHs)8) 4 OB , llgMl 0 0 
0:1 (lOOnil: 0.3 5 7 g) , DCPD: W(NP 
h)(OC(CHs)s)4 0lt^iS®-rS ( > DCPD:i?X 
^;i*77l*5=">A*nU H : 2, 6-5>*^>H! U5?> 
©Jt*ttl 0 0 0 : 3 : 3 (5 0ml : 1. 2 2ml : 0. 2 

6ml) T&So ±ie^#<a&*£i o:*>x<&7}^;/:/• 
# h;wcA*iT»ei!!'r*. MLfc^>yxr>- *s 

H2fetfiiftt#J*»©«l«coKi5Wtt2 0 0 0:1:3: 

3 (DCPD : W : ?£tf:&J : aftffMPffiD TfcSo til* 
*S*tt2. 5iIO*tt»«M^U flTUttl 
IC«J»TS^Xttttll«*it»»BJCAnT*tfTS. 
W(NPh)(OC(CH 8 ) 8 ) 4 /(CH8 CH2) 2 A1C1/ 
2,6- tf U S»&«J8f * DCP DM^COm 
Sft»Btt*Oil0T?*^ 3 0tfc*V^T t.ei =3 
0; tiooOC)=6 50; t ibo 0C)= 1 1 60 ; tc.ie 
= 129U>;T.,. = 191t; MM {%) =213. 
2 ; SfDCPD (%) =0.61. 8 0TCfc*^Tt 
8cl = 30; t 10 o 00=520; t n o CO = 5 60 ; 

te O ,e = 690;T B .« = 215t;: KM (%) =2 0 
6. 9 ;lfDCPD (%) =0. 9 4o 
[0 0 2 6] 8 

•t^xf^sr^A^pu K^&fribTS&irr 

S. DCPD^W(NPh)(OC(CH3)3)4©ffi«IM 
5:1000:1 (100 ml :0. 357 g), DCP 
D : W(N P h ) (O C ( C Hs ) 3 ) 4 ©it$Ti@t§, D 
CPD : ^X^7JI/5X»>A^DU H : MJ:/9Ml'* 
X!7r-f HOJt*ttl 000:3:3 (50 ml: 1.2 
2ml : 0. 6 0ml) Ti&So ±Ej«»©»^*l 0**> 
xo#y^-#h;UK:AnTIB>ir*. iS^bfc*>^ 
A^>->T HRtXSttfflI«»0>a»OM*B««2 0 0 
0:1:3:3 (DCPD:W: mmft : SftKOfflD 
K»«S'&tt2. 5ml(D»«»*S'&U *b 

T^fff So W(NPh)(OC(CH 3 )a)4/(CHaC 
Ha)* A 1 C 1 /TBP^it^DCPDl^I^ 
^^a«^Oi!0TfeSo 3 OCft&frvrtiti =9 5 
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13 

®\ tioo 0C) = 2 6 6® ; ti8o( < C) = 3 0 6» ; t 
c .,e = 295f*>;T n .i = 188 < C; M (%) =18 
4. 8 ; ifiDCPD (%) =0. 6 9. 8 Onc&^T 
tni=21#; tiooOC) = 4 5fJ>; ti8oOC)=49 
g> ; tc B , e = 63#;T fl M = 215 < C;ia (%) = 
17 7.3; SSDCPD (%) = 1. 0 6o 
[0 0 2 7] $mM9 
ft^fW(NPh)Ch (OC6Ha-2, 6 -((CH 3 ) 2 

c h> 2 *mmm 1 rx* 2 oxm t H«©tt» -eaa-r 

So W(NPh)C hO(CHiCH 2 )2^X^X-f 10 

U\l)V73LS*i/Y* (L i OCeH 8 -2, 6-((CHs) 2 
CH) 2 £:KJS;*ii:So 

[0 0 2 8] ^ffi^Jl 0 
ft^W(NPh)(OCeHs-2, 

««iRtf2<o*tt^H«otf:*Tr»a-r*. w(np 

h ) C 1 4 O ( C Hs C H 2 ) > £ y xy;wx— ^"f^H 
oTM^loum- 2, 6-^yynK*7i 

(L i OCb Hs — 2 , 6 - ((CHs) 2 CH) 2 £R * 

g ft it A aft. j» 



14 



#«£i3:So 

[0 0 2 9] 1 
flS-&ftW(NCeHa- 2, 6-((CHa) 2 CH) 2 (OC(C 
H 3 )s) 2 Cl •fh7tHD77>^ffi0llW2© 
3?tttH«Ott*-C«JB-r*. W(NPh)ChO(CH 
bCH 2 ) 2 ^^h^fcHD7^>ff>TfflfboT^ll^S 
©UfW • tert-^h^F (LiOC(CH 3 )a)t 
S&SttSo 
[0 0 3 0] JfHMl 2 

»>yxf>- f 3 Pflsfttn-amK*. mm 9 cow 

(NPh)C 1 2 (OC 6 H 3 -2, 6-((CH 3 ) 2 CH) 2 , & 
tfD C PDOliM 1 0t>XO# * :/ • # h;ncx 

n-antre. »ttifl0>#jK»*£* (ch 8 ch 2 ch 

2 CH 2 ) 3 SnHRtfh , J^*X77< F (TBP) 
©l^iSl 0^>XO*y^-#h;HCAnTtS«-r 

[0 0 3 1] 
[SI] 



Bfifcft 



DCPD : 0 : (CH S CH 2 CH 2 CH 2 ) sSnH : 
TBP 



DCPD: (CH3CH2CH2CH2) 8 SnH: 
TBP 



DCPD:\7 



2000:1:3:3 



1000:3:3 



1000:1 



lOOmlrO. 59b1:0. 60ml 

[0 0 3 2] ■*Ufc*>ifX5 1 >— 1 5 PKtfBttM * [0 0 3 3] §1*60!! 1 3 



100ml:0. 51g 



^(DS^JK^itJiDCPD : W : (CH 3 CH 2 CH 2 
CH 2 ) 3 SnH:TBP = 2O00 : 1 : 3 : 3T& 39 

9—&mWV&Z* 3 1 < CC^Tt g ei=6 2#; t 
ioo( < C)=l 4 7fJ> ; teare = 166&;T B », = 200 
■C :&m (%) =16 2.8 ;8SDCPD (%) =0. 
19„ 8 OlCfc&lrvrt 1.1 = 1 8g>; tiooCC) = 46 
g>; tc.,t = 64#; T BB « = 2 2 3 *C ; JPj© (%) = 
1 6 4. 0 ; SfDCPD (%) =0.5 7. ^ 

g 16 it 



(NPh)C h(OC 6 H3-2, 6-((CH 3 ) 2 CH 2 ) 2 R 
r^DCPD CDjg^fi^ 1 0 *->XCD#*y :/ • # h^JcA 

nrists, «tt»3<0»j&»*£, (CH3CH2CH 

2 C H 2 ) 3 S 11 HOl^IS 1 0 *>X(Dfty 7 • # 

KAnTp&s-rso ^(0S2tr«ffi-rs»^o§^^ 

[0 0 3 4] 

A J$ # B/&# 



DCPD : Bf : (CH 3 Cfl 2 Cn 2 CH 2 ) 3 SnH 
2000:1:3 



DCPD: (CH 9 CH 2 CH 2 CH 2 ) 8 SnH DCPD:fl 
1000:3 1000:1 



100ml; 

[0 0 3 5] M&lsft* f* PRtflg«as 
J5£#<agJ»Sj£JtteDCPD : W : (CHsCH 2 CH 2 
CH 2 ) a SnH=2 0 0 0 : 1 : 3T&So 58J»£-&# 
18*6 6*1, ^niZ^^TltfrVrt? 
S 0 3 lricSs^T t*.i = 1 8& ; t iooOC) = 6 3 



0.59ml 100nil:0.51g 

17 8.5; SfDCPD (30 =0. 1 2 0 8 O^K** 
l^T t a .i = 1 lf*> ; tioo CC) = 6 OfJ> ; T„.i = 2 1 
8<C (96) =19 1.0 ;lfDCPD (%) = 

0. 5 lo 

[0036] mmmn 



; t en ,e = 9 7®; T..« = l 9 3<C ; Kfl (%) = 50 * >yx^>— Y S Ffl^«BWKW*&> £K0!l 1 0 CD 
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(9) 



5-345 8 17 



15 



16 



W(NPh)C h(OC.H>-2, 6-C DCP 

D. Rtf2 h+->xg^;vx— t-ju (dg) 0>jgSS 
si o*>x©#5/y-3j?h;HcAnTia»-rs. (c 

Hj CHi CHi CHi): SnHS^h'J^MX??^ 
h (TBP) ©jaag&l 0*>X©afty^«#HHC* 

S fC Jt 



[0 0 3 7] 
S3] 



a re a 



DCPD : P : (CH»CH 2 CH 2 CH 2 ) 3 SnH : 
TBP 

2000:1:2:3:2 



4000:1:2:3:2 



8000:1:2:3:2 



DCPD: (CH 8 CH 2 CH 2 CH 2 ) 4 SnH: 
TBP 

1000:3:2 

100ml :0. 59ml :0. 40ml 
2000:3:2 

100ml :0. 30ml :0. 20ml 
4000:3:2 

100ml :0. 15rol:0. 10ml 



[0 0 3 8] S-&Ufc^>^Xx>-'T3 F&Zffi&M 
f$.ft<D&mE.fctt\ZDCPD : W: DG : (CHaCH: 
CH.CHOaSnH :TBP = 2000: 1:2:3: 
2*68 000:1:2 : 3: 2 ±-vmtTZ> (&4& 



[0 0 3 9] 
[j*4] 



B fife # 
DCPD:U:BG 



1000:1:2 

100ml :0. 491g: 
0. 21ml 

2000:1:2 

100ml :0. 246g: 
0. 11ml 

4000:1:2 

100ml :0. 122g: 
0. 05ml 



—137— 



17 

Bb d& /-n 

m * w 



(10) 



ti¥5-345817 



LT5 



CM 



OS 
CM 



.a 8 



*-H CM i— • CM i— I CM 



t— «o cn 

CO CM ""^ 



CO 
CM 



s 



E*™ tO 03 

CM OO CM 



P 



CO 



oo 



CO 



oo 



1 



o 

CO 

g 

CO 

S 



CO 0 4 0] §fc&£0!l 5 

9>{rx?>-< tsYto*mtt«rmm** mmmi oco 

W(NPh)Cl2(OCeH8-2,6-Ch)2, DCP 

d, h^>x^;ux-^;i/ (dg) <z>a£S 



CO 


CO 


CO 


CO 


CO 


CO 














CO 


CO 


CO 


CO 


CO 


CO 














CM 


CM 


CM 


CM 


CM 


CM 














§ 

CM 


8 

<=> 

CM 


4000: 


CO 

<=> 

si* 


i 

<=> 

oo 


8000: 



(CHs CH2 CH 2 CH 3 ) 3 SnHStf 

[0 0 4 1] 
[^5] 



—138— 



(11) !|$gl¥5-3 45 8 1 7 

19 20 

5 tS Jfc A fig ft B fig ft 

DCPD:P:DG: DCPD:DG: BCPD:W:DG 

(CHsCHaCHsCHa) 3 SnB: TBP (CHiCH 8 CH 2 CH 2 ) 8 SnH: TBP 

2000:1:2:3:3 1000:3:3 1000:1:2 

100ml : 0. 59ml : 0. 60ml 100ml : 0. 59g : 0. 21ml 

2000:1:2:4:3 1000:4:3 1000:1:2 

100ml : 0. 79ml : 0. 60ml 100ml : 0. 59g : 0. 21ml 

2000:1:2:8:3 1000:8:3 1000:1:2 

100ml : 1. 58ml : 0. 60ml 100ml :0. 59g : 0. 21ml 

CO 0 4 2] m^Vtc^>if^7->—i 3. F&tflgttffll M) „ 
fifc»©Si&Ktf;JtttDCPD : w : D G : (CHiCHi [0 0 4 3] 

CHj CHi). SnH : TBP = 2 0 0 0 : 1 : 2 : 3 : [^6] 
3*>S8 0 0 0:1:2:8: 3 STSfrfW* (^60 20 
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SB # ^ 

m * ~ 



i P 



(12) 



CO 
CO 



£2 



!|$I8 s P5-3 4 5 8 1 7 

88 



CO 



1X3 



CO 
LO 



LO 03 Q> 

i — I — 1 i — 1 
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CO 
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CM 



CO 
CM 

CSJ 
CD 
CM 
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oo 

CM 



CM 
CM 
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CO 
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CO 



oo co oo co oo 
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CO 


CO 


CO 


CO 




CO 
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4000 
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8000 
















DCPD: 















[0044] gasm e 

^>Wf>-^5 Kffc^tt«#«lfc£, §fc«S«l 0<D 
W(NPh)Ch(OC.Hs-2 ( 6-Cl2)2, DCP 
D, h^X^X—SP/P (DG) co&^S 



MOAffMFKft. (CHs CH 2 CH 2 CH2) 8 S n HRt* 

CO 045] 
[*7] 
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(13) «pM¥5-34 5 8 1 7 

23 24 

R Jfi it A f$L ft B fife ft 

DCPD:H:DG: DCPD:DC: DCPD:W:BG 

(CH 8 CB a CH a CH a ) sSnH : TBP (CHsCHsCHaCIU) 8 SnH : TBP 

2000:1:2:3:0 1000:3:0 1000:1:2 

100ml :0. 59ml :0. 00ml 100ml :0. 491g:0. 21ml 

2000:1:2:3:1 1000:3:2 1000:1:2 

100tnl:0. 59ml :0. 40ml 100ml :0. 491g:0. 21ml 

2000:1:2:3:4 1000:3:4 1000:1:2 

100ml :0. 59ml :0. 79ml 100ml :0. 491s: 0. 21ml 

2000:1:2:3:6 1000:3:6 1000:1:2 

100ml:0. 59ml:l. 19ml 100ml:0. 491g:0. 21ml 

[o o 4 6] m-e,vtt* - rs \*xxf&vm 20 m.) . 

JSK^©Si»S*:Jt(4D C P D : W : DG : (CHa CH 2 CO 0 4 7] 

CH:CHi)iSnH:TBP=2 0 0 0:l:2:3: l&Sl 
0*52 0 0 0 : 1 : 2:3:6 ST^bTa (S8# 
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ah w 



(14) 



in n in <m m 

CO OS CO CO CO 



$$$PP5-3 4 5 8 1 7 



35 



3 9 



OO OO CSl 1— I 

LO LO CD CO 



03 LO CO 

E— LTJ> O- 



a p 



N N N 



LO 
CO 
<N1 



CO 
00 



LO 
t-H 
CO 



t-H CO 



P , . 



CO LO CO 



OO CV3 t— < 

tH CO CM 



P . 



CO 



CO CO CO 



CO CO CO 03 





[0048] mmi 7 

1 lT«itUJtW(NC6H3-2, 6-((CH 3 )2CH) 
a (OC(CHs)3) 2 C 1 2 THFStfhU-n-^X 
XfcFU H((CH 8 CH a CH 2 CH2)aSnH) Sttffil^ 

tr*fi#*«**o<k5fc»Hl-r*. ffcfc'o, 0.4 

54g (OJOOXIO" 4 ^) «1««<BU 1 50 



HMUMrrs. »tt»i«»&**a© (ch»ch2 

CH 3 CH 2 )3SnH) (0.59ml, 2.1935U^ 
;W *1 0 0mia>DCPD^ttSS*PB8l^»»8&Ufc 
• #h;HCfSJpUTB«^<*. #V>T2^o> 
J«»*«B^Ufc«#«J«Sn*«*CDKi6Jtl4 2 0 0 
0:1:3 (DCPD : W : (CHa CH* CH 2 CH2>s 



—142— 



(15) 

27 

SnH) TfcSo 

[0 0 4 9] 2. 5mia>iSttaa£2. 5 ml OftMMHSttH 

mums*-*- Tffl^b, ^LTtt*s&8 otck: 

8 OtC^Tti.i =3 6® ; tiooCC) = 
2 3 5»; te.,e = 3 0 0#;T B . l =176 , C; AM 
(%) =1 1 8. 1 ;SfDCPD (X) =3. 0 3. 

[0050] mm 8 i0 

(CHa CH 2 CH 2 CH 2 )a SnHSiSXXifct) 3 m 
g©hU^MX7r^h (TBP) £<§tfDCPD 
* (CHsCH2CH2CHi)8 SnHCDjg^, -T&fc^ 
1 0 OmlODCPD^O. 5 9ml (4. 3 8 7 a U^JIO 
© (C H 3 C H 2 C H 2 C H 2 ) 3 S n H&i; 0 . 6 0 ml O T 
BPrB#||*«CfcftBV>Tmff 1 KD^mzfc 
^ fot, DCPD:W: (CHs CH 2 CH 2 CH s )j 
S nH : TBP©«iltEJ6Jttt2 0 0 0 : 1 : 3 : 37? 

— aWkWC**. 8 01CtC^^Tt B ei = 3 0#; a? 
tiooCC)=l 2 8»; t ( .re = 178!J>;Tn,. = 19 
7*C ;HM (%) =1 2 2. 3 ; 8SDCPD (X) = 
4. 1 8, 

[0051] mm 9 

(CHaCH2CH 2 CH2)3SnHSi§DCPDtf (C 
Ha CH 2 )a A 1 C 1 ( ( "A 1 n ) TfttaS 

1 o o mi c p d * e;x^r;^ d u h© 

1.8MhJH»W©l. 2 2mlTB€r»iLS2:t«» 

V»T*««1 7©^»fctt5. ftoT> DCPDrW: 

A 1 ©»&£j£itte2 0 0 0:1: 3T&£« 30 

$>Z> 0 3 O^lC^T t Be > = 1 7f» ; tiooOC)==3 9 
f*>; ti8oOC) = 4 2f* ; t e u e = 5 7# ; T»n = 2 0 
5<C ; j^ig (X) =1 2 7. 3 ;1SDCPD (%) = 
0.10c 8 OtlC^Ttaei = 130>; tiooCC) = 
23fJ>; ti8o( , C) = 27^; te. r( = 4 3g> ; T B .x = 

2 1 6 <C ; mm (» =124.4; HfDC P D 
(X) =0. 3 5* 

[0 0 5 2] HS5S0U2 0 

(CHaCH 2 ) 2 Al C 1 ( M A1 W )^7H^ 40 
ASlt D 3 as© h U ^*X7r-f h (TBP) £ 
^tfDCPDtOi**, ?fet>*> 1 0 0ml©DCPD 

*©^x^;uy;i^x?A^au Hoi. 8Mh;tx> 
«K0 1. 2 2mlR^0. 6 0ml <DT B PT1SM-& C 

£*»^rmm so^tticttd. t^t, dcp 

D : W : A 1 : T B P ©&J»£ifcitte 2 0 0 0:1: 

3 : 3T&£ 0 fffRS«]NBab6n. ^niC^Ttt# 

©/i5;*-^-a*^3n?<&£o 8 0t:i:^Tt,ei = 

3 Of*; tiooCC)=9 If* : t l8 o CC)= 1 0 4» ; t 
ere = 1 1 4f* ; T..« = 2 0 6t ; ffiSS {%) = 1 1 50 



#H§¥5-3 4 5 8 1 7 

7. 5 ;SSDCPD (%) =1.6 4, 
[0 0 5 3] m«!2 1 

(CH 3 CH 2 CH 2 CH 2 )3SnH^DCPD4 , hU 
X^7M-^A((CH3CH2)sA 1) ( "A 1")© 
A^VK *T&:b*£l 0 0ml©DCPD+l. 9M©A1 

(H;KH>*) ©1.1 6mlT«*«**E:fc£tt^T 
mtll 7CD*jSfel:ffi5. fot, DCPD : W: Al 
©M»£&it«2 0 0 0:1: MRS^B 

8 Or^cfc^T tgei = 4 9# ; tiooCC)=13 8 
#>; ti8o( < C)= 1 6 8f* ; tc„re = l 80#;T B .i = 
2 2 9*0; M (%) = 1 8 . 6 ; 8ISD C P D (%) 
= 3. 5 2o 
[0 0 5 4] ^JSW2 2 

(CHs CH 2 CH 2 CH 2 )s SnH^DCPDtS?X 
(Zn) ©»&«&, "TfcfcS 1 0 0mi©DCP 
D*i.iM©^xfM« (h;l/X>tfJ) co2.0 0ml 
TB*«A*2:t*l»^TSWMIl 7©#«fel£fi«. « 
ot, DCPD : W : ZnOM^Ittt2 0 0 0: 

1 : 3^5. mm&im&zti* *n\z^xmt 

<Dn7*-?-i)mWX$>Z> 9 8 0 ( C^*5ViTtgei = 
36f*; tioo 0C) = 7 Of* ; t is o CC) = 7 5f* ; t 
care = 9 0f»;T tta , = 2 2 6 , C;]BW (%) =118. 
4 ;SIDCPD (%) =1.17. 

[0 0 5 5] ££88092 3 
ft^feW (NC6H3-2, 6-((CH 3 ) 2 CH) 2 )OCC 
H 3 (CFa) 2 ) 2 C 1 2 • THF &mm £ 2Tfjfi^/t* 
tttHtflDtW-eMTS. W(NPh)CUO(CH 3 
CH 2 ) 2 £* f h 7 h H P 7 7 >*Ti>bo TM^I 
OUWA -^tf^I^n-tert-r/h^v-H (Li 
OCCHa(CFa) 2 ) tKlfc^^S- 

[0 0 5 6] m#I2 4 

^©»Jl:fe^Tlt ^^D^>^vX>£^#j 

2 3TaUgUfcW(NC6H 3 -2. 6 - ((CHa) 2 CH) 2 ) 
(OCCH3(CFa) 2 ) 2 C 1 2 ■ THFRtXhU-n-y 
f^XXk H'J H((CH 3 CH 2 CHj CH 2 ) 8 S nH) B 

0. 6 1 2 g (0.071X1 0-*^e;W fcgafcfcige 
U ^SS^^U^SgJcAn^o rnjcl 0 OmlODC 
PD&(^j@-&ftSISJPU, ait^>^Xf>-^$ 

Hfb^*&«sifc5S±K«»"r5. ettsojsa^&ss 

© (CHaCH 2 CH 2 CH 2 )8SnH (0.59ml, 2.1 
9 35U^) £1 0 OmlODCPD^O^iQ^L 

Jt«2 0 0 0 : 1 : 3 (DCPD : W : (CHs CH 2 C 
H 2 CH 2 )a SnH) 
[0 0 5 7] 2. 5mlO«ttM£2. 5mlOAfettttBttfi 
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29 

aDfi»-r*»»+KB< tDCPDcos^atjgrSo 

$n?&£« 8 OrK^SWr t Be i = 3 2#; tiooCC) = 
64g>; ti.oCC) = 7 3» ; t e.re = 9 1 # ; T... = 
2 1 8 <C ; Jg*jH (%) =14 3.2 ;MDCPD 
{%) = 0. 2 4, 

[o o 5 83 mm 2 5 

(CH 8 CH2CH 2 CH2) 8 SnH ( "Sn" ) »i&£S 
nMSfct) 3^MC0hU^;i/7^X^T< h (TBP) £ 
*trDCPD*Sna>iB^ft* f Ut>*> 1 0 OmlCDDC 
PD*0.59ml (4.3 8 7^U€;0 ©Sn&tfO. 
6 Oml©TBPTB^&A&£££r*V>T^m 4© 
*ttfc«'5. l£oT, DCPD : W: Sn : TBPOg 
**K*Jfc«2 0 0 0:1:3: 3tfe5, 

5„ 8 OtlC^^t tgei = 6 7& ; tiooCC)= 1 9 7 
& ; ti8oOC) = 2 0 5g> ; t care = 2 2 1 ; T... = 
2 3 0 <C ; H (%) =153.5 ;SfDCPD 

{%) =0.4 5« 

[0 0 5 9] ^Jg^2 6 

(CH3CH2CH 2 CH2)aSnHSi=£DCPDt (C 
H 3 CH 2 ) 2 A1 C I ( "A 1 ffc^l 0 

Oml^DCPD^^x^r^an^A^nu F©1. 

T**«2 4©*»IC«5. ftoT, DCPD:W:A 
1 2 0 0 0:1: 3T?&%. 58f»fi'&** 

5. 3 OrtC^iT tg«i = 5 0#: tioo( c C)=l 2 7 
f*>; tiBo( < C)=l 3 7f*>; t co r e = 1 5 0fJ> ; T„.x = 
1 9 9 «C ; mm «) =118.0; Si D C P D 

(%) =0.4 0. 8 0tlC*5ViTt g ei = 16^; t 
iooCC) = 33»; ti8o( < C)=3 9»; tc.re = 52 
fj> ; To.« = 2 1 1<C ;Jtm {%) =13 5.2 ; &g?D 
CPD {%) =0. 2 5, 

[0 0 6 0] HJg^2 7 

(CH 3 CH 2 ) 2 A 1 C 1 ( M A1 W ) *gf&£r;i^x^ 
A^^O 3^fiOhU^)l/2t>X7T^ h (TBP) £ 
^tfDCPD^A 1 Oii^, ~?Ut>?> 1 0 OmlODC 
PD*^x^;ur;v^x^A*nu K© l. 8Mh;n 
2 2ml&tf0. 6 0mlCDTBPT©£&£5 



(16) W5-3 4 5 8 1 7 

zit^m^mmm2 sojjmzft?. ^r, dcp 

D : W : A 1 : T B P ©MtjEjSJfcft 2 0 0 0:1: 

3 : 3-Cfc*o 6*1, *nfctH>T»* 
©/^*— jWlftrr**. 8 0 < C£:fcVvr t.ci = 

4 7g>; tioaCC)=l 1 3& ; t iso CC) = 1 1 8# ; 

tcare=13 1 # ; Ta, , = 2 4 1 t J II (%) =1 

1 4. 9 ; 8IDCPD (%) =0. 2 3. 
[0 0 6 1] mffiM2 8 

(CHs CH 2 CHj CHOs SnH«t$DC PD^X 
10 ^JIWQQ ( "Zn") -tfct>%l 0 0ml©D 

CPD N;l/X>^Tt€M§ £ £ fcRfc^T^ 
IM2 40^C^5o tot, DCPD:W:ZnO 
A*t££tttt2 0 0 0:1: 3*C*5, 9SS»X^^B« 

8 0 , C(:^Ttgei=3 3g>: tiooOC) = 4 8#; t 
no(t) = 5 1#; t CO re = 6 8fJ>; T B .. = 2 2 6<C ; 
M (» =321.0; 8iD CPD (%) =0.1 

4. 

[0 0 6 2] ^Jfi^2 9 

zmmKRomzk*, i o^->x<o#-/^-3ph;K7)^ 

TD CPD *3£j&0i] 2 CD* >97s*r>— f * Ffc<&*» 
tt W(NPh)(OC(CH 3 )3) 4 ) fttf^X 

^7;h-!>a^du h ("ad ettjm (hji/x 

>4*1.8M) *HiLT»^t§. ^>^Xf>-^f 
SFfc^tt©***, 0. 4 1 2 g©W(NPh)(OCC 
Hi)«)«)«l 0 0ml©DCPDfc*#LTl 0 0 0:1 
(DCPDiW) fcO<DJ:tfa. Jgtt8lJS*££, 0. 
1 8ml©h!U;^>' (py) £^tT5 OmlCDDCPDJCA 

30 i (i.22mi) &mmvTmm-rz>* a l^fcoii 

*a*n«*EJKft*attttW:2 0 0 0 : 1:3:3 
(DCPD : W : A 1 : p y) T&*o W(NPh)(0 
C(CH 3 ) 3 ) 4 ) /A 1 . p y Kl<J;«5D C P Dl^OS^J 

^Tt B ei = 5S>; tiooCC) = 96g>; tc»r« = 140 
; T..« = 19 9t ;il (%) =16 4.7 ; m&D 
CPD (%) =0.8 5o 8 O'Cfc&Wrtaci =3#; 
tioo ( , C)= 1 9f*> ; t c ., e = 3 1^ ; To.. = 1 9 7 
4(7 tim® {%) =1 9 6. 7 ;g|©DCPD (%)=0. 

5 7o 
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